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PREFACE 

TO THE SIXTH EDITION 

The seventeen years that have passed since the Fifth 
Edition of this book was pubhshed have seen great changes 
in money and hanking, external trade and m the sources of 
raw matenals and power The war hastened the attainment 
of a new stage in industnal evolution accompanied by far- 
reaching developments in mdustnal control and in the 
relations between State and industry A major revision of 
this book has therefore long been necessary but was post- 
poned by the death in 1952 of Mr T H Burnham His 
co-author has concentrated m this present edition on 
thoroughly revising those chapters where the changes have 
been most marked and in bnngmg all the statistics up to 
date A new Chapter XVII on The State m Industi^ has 
been added G 0 HOSKINS 


PREFACE 

TO THE FIFTH EDITION 

There is no kind of business activity in which a knowledge 
of economics will not prove valuable The object of this 
book is to give a backgroimd of the movements and ten- 
dencies against which the mdividual firm operates and to 
which it must m the long run conform, however efiBcient its 
mtemal organization 

It IS assumed that the engmeenng students of this book 
mtend to become executives and that the reason they are 
stud3nng is that they are determmed to understand the 
admittedly complex but not mystenous problems which 
have so profound an effect on then own profession 
A primary object of this book is therefore to introduce 
the engineer to a Study of the techniques that impirfge on 
and affect his own technique and*to give him a necessarily 
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bnef sketch of the economic system — the system of pro- 
duction and distribution — ^which will help him not only to 
see how his own technique fits mto the general system, but 
also to realize his responsibihty m the efficient worlong of 
this system Even though the conclusions reached by 
economic studies are not necessarily of direct use to an 
individual busmess they will give the student a traimng in 
judgment which is boimd to be of practical value m hfe 

A secondary object is to provide m convement form an 
introduction to the readmg required for Section A (Funda- 
mentals of Industrial Admmistration) of the exammation 
of the Institution of Mechanical Engmeers, for the Graduate 
exammation of the Institution of Production Engmeers, 
and for the optional subject m the syllabus for graduate 
membership of the Institution of Electncal Engmeers 

The ground that has to be covered is, however, so exten- 
sive that in several branches of study only the briefest 
treatment is practicable The student who wishes to go 
further than the minimum requirements for exammation 
purposes is recommended to pursue his readmg m the books 
mentioned at the end of each chapter These are arranged 
m two groups (a) easier works which aU students should 
attempt to read, and (J) more advanced works The lists 
are not mtended to be exhaustive , they are merely a guide 
to the readmg which a student, not mtendmg to become 
a speciahst m the various subjects, might reasonably be 
expected to do 

This Fifth Edition has been completely revised Chapters 
I and II, on Elements of Economics and Money, Bankmg 
and Exchange, have been entirely rewntten, and a new 
chapter on the Trade Cycle has been mtroduced Chapters 
III and V, on Resources and Busmess Organization, have 
also been reconstructed and much new matter added The 
remaimng chapters have all undergone considerable revision 
and rearrangement T H BURNHAM 

G (5 HOSKINS 



CONTENTS 

PREFACE TO THE SIXTH EDITION Ul 

PREFACE TO THE FIFTH EDITION . Ill 

I ELEMENTS OF ECONOMICS 3 

II MONEY, BANKING AND EXCHANGE 33 

III COMMONWEALTH AND WORLD RESOURCES 76 

rv INDUSTRIAL EVOLUTION 96 

V BUSINESS ORGANIZATION T2^ 

VI THE TRADE CYCLE I4Z 

VII CONTROL STATISTICS AND CHARTS 159 

Vni ELEMENTS OF COMMERCIAL LAW , 185 

IX INDUSTRIAL LEGISLATION I93 

X INDUSTRIAL RELATIONSHIPS 2I3 

XI RESEARCH AND DEVELOPMENT WORK ZgZ 

XII ORGANIZATION OF DISTRIBUTION .253 

XIII OFFICE ADMINISTRATION 263 

XIV THE MANAGEMENT FUNCTION 272 

XV TAXATION AND NATIONAL INCOME 284 

XVI INSURANCE 3O3 

XVII THE STATE IN INDUSTRY 316 

INDEX 325 




BOOK I 

ELEMENTS OF INDUSTRIAL 
ORGANIZATION 




ELEMENTS OF ECONOMICS 


Engineers have a special interest m economics They are 
engaged m improving and mcreasmg production, m reduc- 
mg human effort and m mcreasing wealth, m makmg the 
world a more comfortable place m which to hve This at 
least IS what they should be domg, but their efforts have all 
too frequently been nullified or misapphed production 
has been put mto reverse and the means of production 
destroyed because men did not know how to utilize what 
they had built up , machmery has lam idle and the men 
who should benefit from mcreased production thrown out 
of employment There is even greater tragedy when 
machmery and men are utilized to build up giant war 
maclunes m preparation for greater and more efiective 
destruction It is a starthng reflection on our pre-war 
civihzation that with poverty stiU widespread, Gover»- 
ments appeared far more concerned m the destruction of 
wealth and productive power, or m the makmg of machmes 
of destruction, than in engaging in useful activity Con- 
versely the most hopeful feature of the post-war era has 
been the sense of Governmental responsibihty for the well- 
bemg of the nation m its economic as well as m its pohtical 
affairs 

Mechanical engmeenng m one form or another has been 
the most potent force m changmg this country from bemg 
almost entirely agricultural to bemg mainly industrial, 
with a very large mcrease in population and wealth In 
spite of the progress achieved by the engmeer, affecting 
the whole community, decisions m social life have never 
been entrusted to him , they have been the prerogative of 
the financier and* pohtician It has been on the whole his 
own fault, as the engmeer, either ihrough absorbmg interest 
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m his work or lack of vision, has not laid any urgent claim 
to his quahfications and right to a decisive voice in industrial 
control and social betterment 
Neither engineer nor scientist is playing his full part m 
society if he confines his outlooh to technical problems and 
pays no attention to the use or the misuse or the lack of use 
of the productive powers he is buildmg up If production 
IS mtended for the weh-bemg of the human race the engmeer 
should do his part to ensure that the intention is carried 
out It is a mistake to suggest that this is a matter for a 
different kmd of speciahst AH techmcal speciahsts have a 
duty to see that the ]omt product of their labour is utilized 
to the fullest ef&ciency and the efficiency which the engineer 
demands m his own technique he must demand throughout 
the whole factory and throughout the whole economic 
system, remembenng always that the purpose of efficient 
production is the satisfaction of wants, the happmess of 
the human race, the greatest good of the greatest number 
What is added to the sum total of human happmess by 
runnmg a factory at its maximum efficiency m machine 
output and labour utilization, if outside that factory 
machmes and men are idle? Of what use is it to mvent 
machmery to hghten effort and fatigue if the result is 
unemployment and misery to others? Every engmeer 
should be mterested m productive efficiency and this 
should mean not only the productive efficiency of a unit, 
of a smgle factory, but of the whole resources available 
to mankmd The aim of mdustry should be to serve the best 
interests of society All technical speciahsts must therefore 
be econoimsts and pohticians, for this means that they must 
mterest themselves m the organization and conduct of the 
society to which they are devoting their labour Production 
does not end tfil use begms the efficient workmg of the 
system by which wants are satisfied — and this should be 
the aim of production — is the responsibihty of every citizen 
It IS not a responsibihty to be passed ofi to some special 
section of the commumtyr True, speciahst techmcians are 
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required in the administration of Government services, but 
^his has nothing to do with the fact that the smooth working 
of the whole machinery for the satisfaction of wants is 
the responsibihty of every techmcian, no matter in what 
department of the natioifs productive mechanism he 
may be workmg The engmeer m charge of the turbmes of 
an ocean hner is concerned not only with the efSciency of 
his propelling machmery, but also with that of the steenng 
machmery When the order “FuU steam ahead” is given 
it is as weU to feel confident of the direction m which one 
is going 

A mam prmciple of mdustnal organization is specializa- 
tion, but this does not bar any worker from msistmg that 
his own efficiency should not be nullified by inefficiencies 
m other departments or in the general adnunistration of 
the enterprise The whole organization of society is as much 
the concern of the engmeer as is the technique of production 
It is a mistake for the engmeer to concentrate only 3n his 
own techmque of production and to forget that mefficiency 
m management or distribution, that trade slumps, poverty, 
war, can stultify his efforts In fact he is not allowed t^ 
forget these unpleasant matters and the second "Great 
War” brought home to every engmeer how nation^ re- 
sources may have to be concentrated on purely destructive 
ends It IS important therefore to realize that these matters 
are as much the business of the engmeer as is the ]ob he is 
paid to do Nothmg is more responsible for the toleration 
of mefficiency m social and economic hfe than the apathy 
of the ordmary citizen 

Meaning of Economics 

Economics deals with what everyone is domg every day 
m ordmary life, that is, gettmg a hvmg It is a human 
study, a branch of the social sciences, a study of business 
activities with the emphasis on their social aspect It is 
concerned with thi orgamzation of society for the produc- 
tion and distribution of wealth, and although it deals with 
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what IS and not with what ought to be, it is not a static 
study but a d}mainic study of business hfe Productive 
society does not stand still, neither m its techniques nor in 
its human relationships The water-wheel gives place to 
the steam-engine and the engme to the electric motor, 
primitive communal society gives place to feudahsm 
and feudahsm to capitahsm , competitive capitahsm 
gives place to monopoly capitahsm, laissez-faire gives 
place to plannmg, private enterprise gives place to state 
enterpnse There is no finahty and no greater mistake 
than to imagine that the techniques and the human 
relationships of to-day are fixed for all time So when 
we say that economics is a study of what is and not of what 
ought to be, of fact and not of ethics, we must remember 
that what is is always changmg and becommg something 
else 

Just as there are physical laws govenung the behaviour 
of matter so there are economic laws governing the behav- 
iour of society Now a scientific law is a statement to the 
effect that every cause tends to produce some definite result 
snd does produce that result if nothmg happens to prevent 
it Economics is undoubtedly a science as it is concerned 
with causation and sequence But since man is possessed 
of free will it may be asked whether we can make any 
generalizations whatever about human actions, yet 
unless we can generalize our statements we cannot formu- 
late a science of society Actually whatever irration- 
ahty appears in the behaviour of the isolated mdmdual, 
that irrationahty disappears when the mdividual is studied 
as a member of a group For example, it is possible to 
estimate the wages that must be offered to produce a supply 
of labour of a given grade The habits of almost every 
member of a class are the same as regards workmg and 
spendmg and the same actions may be expected under 
certain conditions On the other hand, a man’s motives 
and character may be modified by hiS economic status 
Econoimc generahzations must, therefore, only be taken 
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as observed uniformities m human actions modifiable by 
jenvironment 

In the dynamic organism of productive society the 
"economic laws” which govern it are only tendencies , the 
economic laws of the feudal system no longer operated in 
the latssez-fatre age of the nmeteenth century (e g the 
"]ust” price became the "competitive” price) The laissez- 
fatre system was dommated by the idea of the " free market ' ' 
— a place where buyers and sellers came together to deal on 
terms of perfect equahty — and market pnce was supposed 
to be the result of free deahng between the suppliers and 
requirers of matenals and labour So far as labour was 
concerned the "free” market was a m)d:h the buyer of 
labour power was m a supenor bargammg position to the 
seller, and the more unemployed there were, the more com- 
petition to sell labour, the less fan the " bargammg ” " It is 
remarkable to observe,” wrote the writer of a nineteenth- 
century tract of the S P C K , "how through the benlficent 
dispensation of Providence the efforts of every man to im- 
prove his own position m competition with his fellows result 
m the greatest good for aU " It would mdeed have beep 
remarkable to observe an5dhing of the kmd, but in actual 
fact it proved necessary to supplement the "beneficent 
dispensation of Providence” with a mass of industnal 
legislation, contrary to the spurt of latssez-faire, which 
imphes a leavmg free of the economic processes to "natural 
laws ” 

Laissez-faire, knows no plan, the system bemg duected 
mstead by the mdices of prices and profits in the "free" 
market, which influence the decisions of busmess leaders 
"Profit” is the dommant economic motive m capitalist 
society — "the mamsprmg of private enterprise" — ^but it 
does not foUow that this is the strongest motive under all 
forms of economic organization 

The laws of laissez-faire are ceasing more and more to 
apply to the contib] led economic systems of to-day Laissez- 
faire imphes freedom to producers to operate without 
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restnctions other than certain property rights imposed as a 
measure of social expediency ^ 

But the war was responsible for brmging vast expansions 
of Government control m the economic sphere m all 
countnes concerned, much of which has become permanent 
and even where Governments do not mtervene the tendency 
to-day IS towards self-unposed mdustnal control 

Production 

Economics is concerned with the production and dis- 
tnbution of wealth The term production mcludes not only 
producmg m the technical sense, but also transport and 
seUmg services, m short aU the processes which mcrease the 
value of a product The process of production contmues 
till final consumption (use) begms , the cost of settmg up a 
machme in a factory is part of the cost of production of the 
machme to the factory owner 

WeSlth, which is the aim of production, is anything that 
has exchange value AU goods which satisfy human wants 
are not necessarily wealth, as they may be unhmited m 
cyiantity or mcapable of bemg appropnated or not trans- 
ferable, e g air and ram, but water stored in a reservoir 
IS wealth Shares, copyrights and patent nghts constitute 
wealth ]ust as much as buildmgs, machinery and tools 
Wealth may be classified as matenal or personal , personal 
wealth consistmg of the energies and faculties which make 
people mdustnally efificient, as well as busmess connections 
and goodwill Thmgs which are collective property, roads, 
bndges, waterworks, public parks and buildmgs, etc , 
belongmg to the community m general, constitute social 
wealth The national wealth mcludes both individual and 
collective property 

Wealth must be distinguished from well-being, which 
indicates the satisfaction derived from wealth A country 
may have a great deal of wealth, but a maldistribution of 
mcomes may lead to a very mdifferenlf state of general 
well-bemg, while a pooret country with a more eqmtable 
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distribution of wealth may have a greater degree of well- 
Jiemg 


Capital 

Wealth may be immediitely consumable, constituting 
income, or productive, that is to say, used for makmg other 
consumable wealth, constitutmg capital Capital, then, is 
wealth which is used for the purpose of producmg further 
wealth While all capital is wealth, not aU wealth is capital 

The capitalist system is the name given to our present 
economic system on account of two charactenstics which 
distmguish it from other economic systems First, the high 
proportion of capital used m production m relation to direct 
labour This feature, highly mechamzed production, is 
shared by all modern economic systems Secondly, the 
separation of the ownership of the means of production from 
the labour employed m production In feudal agricultural 
communities land^ was the mam form of capital, and when 
this was limited and could be appropnated by a small 
section of the population, the remamder could utihze their 
labour only by hirmg themselves out to the owners of land? 
who demanded a part of the product of labour in return 
In modern mdustrial society the machmes and factones 
necessary for production are privately owned, while pro- 
duction is collective, mvolving the association of large 
numbers of workers of all grades from unskilled labourers 
to highly skilled admimstrators These, however, possess 
only personal capital (strength or skill) and not the material 
capital with which they work 

The term capitalist does not refer to every owner of pro- 
ductive capital, but only to the owners of productive capital 
who employ labour other than, or m addition to, then own 
to work on the capital That is, it refers to a productive 

1 Although land — including raw matenals m their natural state — 
IS often distinguished from capital as being a "free gift of nature," 
while capital has beefl produced with the aid of labour, yet sd far as 
its economic function in production is concerned land in no way 
difiers from capital * 
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relationship rather than to the ownership of capital The 
possession of a home, or of a box of tools, or of a barrow,, 
does not brmg the owner of such "capital " mto the category 
of capitahst 

State capitahsm is a system rmder which the state owns 
productive capital and employs labour m the same way as a 
private capitahst would do Soctaltsm as opposed to state 
capitahsm imphes that there is no or httle private capitahsm 
and that the same labour that works on the capital owns it 
coUecfavely m short that the State represents the mterests 
of the persons workmg on the capital rather than the 
mterests of pnvate capitahsts or the mterests of the officials 
ruunmg the State 

The provision of capital and the provision of labour are 
functions Society does not consist of two watertight classes 
of capitahsts and workers, smce many producers perform 
both functions, but it is always possible to separate m a 
capitahst his function of owmng capital from, say, his 
function of managmg a busmess, which is a labour 
function The capitahst who combines both functions is 
Ml entrepreneur (French entreprendre to undertake) and 
the name is also given to persons who, though not possessmg 
capital of them own, hire both capital and labour for the 
estabhshment of an enterpnse The capitahst who merely 
owns capital from which he denves an mcome without usmg 
his labour is a rentier (French rente yearly mcome, cf rent) 

The ownership of capital is not widespread Of the total 
number of persons over 25 who die each year 70 per cent 
leave imder £100 m all forms of property , of those who 
leave more than £100, 63 per cent leave under £1000 and 
the value of them estates is only 7 per cent of the total 
value of all taxed estates, under 7 per cent leave more 
than £10,000 but the value of their estates is 66 per cent of 
the total ^ 

Capital may be descnbed by different terms, accordmg 

1 1934-5 Post-war figures do not substantially alter the relation- 
ship between the groups ' 
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to the way it is used Thus capital may be instrumental, 
fixed or sunk, mdicatmg things of durable form serving the 
same purpose contmuously and aiding labour m production, 
such as plant, railways, docks Specialized capital is suited 
only for a single purpose, wfule non-speciahzed capital can 
be adapted to more than one industry Circidating capital 
fulBls the whole of its function m a single use (cash, 
raw materials, stocks flowing through a busmess), and 
floating or liquid capital (cash and debtors) is available for 
conversion into any other form Consumption capital consists 
of goods m a form to satisfy wants directly, including things 
such as houses and clothes which consumers use while 
producing (sometimes known as auxiliary capital) Social 
capital IS that of society as a whole not privately owned 

Like other forms of wealth, capital is the result of the 
application of labour to the "free gifts of nature ” While, 
however, consumers’ goods give immediate satisfaction, 
capital goods, which will later produce consumers’ goods, 
give no immediate satisfaction and involve a preference 
for future benefits as agamst present benefits The act of 
withholdmg current consumption m order to enjoy deferred 
consumption is saving This does not imply a sacrifice eycept 
m the sense of a temporary postponement of satisfaction, 
smce the object of the savmg for buildmg up capital is to 
be able to enjoy greater satisfaction later than would be 
enjoyed by present consumption The degree of temporary 
sacrifice mvolved m the allocation of a given proportion of 
productive power to makmg capital goods instead of con- 
sumption goods, varies also accordmg to the total output 
of all goods A country with a low output per head makes 
a greater "sacrifice” m savmg, say, lo per cent of the na- 
tional income than a country with a much higher output 
per head, smce in the latter case the inhabitants have satis- 
fied more immediate wants before begmnmg to save What 
is true of countries is true of the mdividuals who make up 
the countries ^ 

' Incidentally it may be noted that’ much of the trading capital 


2— (B 6106) 
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Saving has two aspects a negative one, the mere non- 
consumption of “mcome,” and a positive one, the tnvesU 
ment of mcome Investment means, in effect, that of a 
person’s total output part has gone mto the production of 
capital goods 


Specialization 

Modern production requires a combmation of four factors 
land (mcluding raw materials), capital, labour, and organ- 
ization Organization is, of course, admmistrative labour 
and, if we consider land as a form of capital (wealth used 
to produce further wealth), then there are two agents, 
capital and labour Production is conducted on two mam 
prmciples the spectahzahon of labour (one man, one ]ob) 
and the tntegraUon of processes (the hnkmg up of the special- 
ized processes) 

Lopahzahon of Industries Specialization need not be 
confined to labour Capital may be speciahzed, while indus- 
tries may speciahze on a geographical basis Geographical 
specialization is less important than formerly, but areas 
auch as Lancashire, the West Riding, South Wales, the 
Pottenes and Sheffield, are not only the home of specialized 
mdustnes, but are basically dependent on those mdustnes 

The mam reasons govemmg the localization of an mdustry 
are access to raw matenals, power, markets and labour 
The first two are particularly important for the heavy 
mdustnes but their relative importance may change For 
mstance, the use of electricity has helped the establishment 
of mdustnes away from the traditional areas, while fuel 
economies now make it cheaper to carry coal to the North- 
ants iron deposits than to brmg the ore to the coal for 
smeltmg Nearness to markets is an important factor in 
mdustnes making relatively costly products which would 


tiat was built up m this country before the Jndustnal Revolution 
did not involve even temporary sacrifice it WM the result of piratical 
raids on the treasure ships^of the "Spanish Mam,” of a thnving 
slave trade and of Rubious tradmg methods in India I 
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pay heavy transport charges, while labour is not as mobile 
s^s it used to be and firms like to be near existmg supplies 
Capital IS more easily accumulated in developed than in 
undeveloped countnes, thus the latter need investment by 
the former if they are to buM up then mdustnes rapidly 
Artificial assistance such as tariffs or subsidies may enable 
an otherwise uneconomic mdustry to exist for example, 
British wheat and sugar-beet, or the estabhshment of steel 
mdustnes m the Commonwealth, often subsidianes of 
Bnbsh firms which set up factones mside the tanff bamer 
Inertia may keep an mdustry where it is and subsidiary 
mdustnes may spnng up in the locahty the home of the 
cotton mdustry. for example, is also the home of the textile 
machmery mdustry, but the damp atmospheie of Lanca- 
shire is no longer essential to cotton processmg 
The southward drift of mdustry (meaning the establish- 
ment of new mdustnes m the south rather than the transfer 
of existmg mdustnes) may be partly accounted for by the 
use of electric power, the replacement of male by female 
labour — the textile mdustnes provide alternative female 
employment m the north — the fact that labour was less, 
organized m the south than in the north and some firms 
dislike unionization, nearness to the London market and, 
a qmte important factor, the simple preference of employers 
for hvmg m the south (e g this last is the sole reason for the 
locahzation of the Moms motor works, the founder bemg 
bom at Oxford) The dechne of mdustry in the north and 
the haphazard localization of the new industries has brought 
with it numerous evils The arterial roads, designed to 
provide speedy outlets from congested London, have become 
hned with factones and housmg estates New essential 
services — ^water, power, housmg, sanitation, education — 
have had to be provided for the new centres of population, 
while m the north the capital sunk m these services has 
become partially disused and whole regions have been 
"distressed ’’ In the ten years 1928-37 one quarter'd a 
milhon people emigrated from Wales 
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Before the 1939 war the report of a Government Com- 
mission on the Localization of Industry propounded a 
pohcy of "do nothing,” which was even then cnticized as 
out-moded and contrary to the policy of active intervention 
m mdustry which the Goverfiment had pursued m other 
fields But the war-tune “Barlow Report,” the work of a 
Royal Commission, demanded a central industrial plannmg 
authority, or national mdustnal board, to control mdustnal 
localization The Report pomted out that the war had seen 
mdustnes concentrated, expanded, a great concentration 
of factory space in Government hands, the mdustnahzation 
of rural areas and the wholesale dispersal of industry 
What, it asked, was to happen after the war ? Was mdustry 
to run helter skelter to London and the Midlands, was the 
country to be httered with the bones of abandoned war 
factones ’ Were uprooted war populations to be uprooted 
once agam or left to rot m new "Special Areas”’’- The 
Government did not have to find answers to these questions 
for post-war mdustnal expansion turned out to be so con- 
siderable and defence production contmued on a sufficient 
.scale to maintain and even to expand both civd and defence 
mdustry m the new areas There has been no national 
mdustnal board but both Central Government and local 
authonties seek to discourage industry from expandmg m 
the larges centres of population and to develop mstead m 
the old "Special Aieas” or m new towns 

Just as localization is breakmg down m this country so 
internationally specialization is beginning to disappear, and 
though countries still have an industrial or a primary 
producmg bias, yet their occupations tend to become more 
balanced 

Division of Labour Labour is specialized, both among 
operatives and m the admmistrative grades In the latter 
sphere production, sales, finance, etc , may be placed under 

^ The term "Special Area” was an ofacial expression to describe 
areas of derohet industry and nnemployment<--particularly in South 
Wales Lancashire, the North of England, and Scotland — which 
were colloquially kno-wn as*- distressed areas ’’ 
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different managers, and part of the saence of management 
IS to ensure that perfect contact is mamtamed between the 
different functions and that speed of decision is not ham- 
pered The degree of speaalization possible is hmited by 
the size of the business ^t begms among the operatives 
and rises to the management Administrative speciahzation 
is certainly not as fully developed as is possible, and the 
subject is pursued m the chapter on the Management 
Function (Book II) 

Among the advantages of the division of labour may be 
mentioned the time saved m training, the economy of 
capital (each specialized machme is m constant use by a 
speciahzed woiker) , the higher speed and skiU attamable 
Monotony may be countered by shorter hours, which 
greater production makes possible, and the opportunity to 
develop other interests With the simplification of opera- 
tions it IS also desirable, from the worker’s pomt of view, 
for there to be frequent changes of task, even though this 
may raise labour costs 

Size of the Business Unit 

Modern production tends to an increase in the size of the 
productive umt, the limitations to wluch are the size of the 
market and the difficulty of controUmg the "mdustrial 
giant ” The latter difficulty can be largely overcome by 
scientific organization, mvolving the ruthless subdivision 
of the management function The advantages of the large- 
scale concern mclude those resultmg from the specialization 
of labour, mcreased mechanization (multiphcation and 
simphfication of processes) , economy in bulk purchases of 
raw materials, ample resources for serious research and 
the lower unit costs due to high output 

Costs are made up of direct or prime, costs (mcluding 
labour, fuel and raw materials) and mdirect costs or oncosts 
(overhead expenses) The fixed overheads are those ex- 
penses which persist whatever the scale of operations, such 
as admmistrative expenses, selling and advertising, hght 
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and heat, etc , and these are reduced per unit the larger the 
number of units produced The most economical use of 
capital involves its contmuous employment and as the scale 
of output increases direct costs rise proportionately, but 
oncost mcreases much more slovtly, so that the cost of each 
additional unit of output is reduced This is the law of 
dimmishmg costs or increasing returns (profits) every 
additional umt of productive power gives a more than pro- 
portionate return It has its converse m the law of dimin- 
ishing returns which applies when every additional umt of 
productive power gives a less than proportionate return 
even though the total output contmues to mcrease Beyond 
a certain point this apphes m agnculture, though such 
thmgs as deeper ploughmg, better fertilization, etc , may 
constantly push forward the pomt at which declme begms 
It may also apply m industry when men and machmery 
are driven at too great a speed in an attempt to get a larger 
outpuf, and the detenoration of the machmery and the 
exhaustion of the men lead to a fall in the rate of mcrease 
of output It IS well known, for example, that overtime 
labour is dear m a double sense , not only is the hourly rate 
higher^ but the hourly output is lower An mcreasmg 
number of firms are findmg that the five-day week (with a 
correspondmg reduction m hours worked) actually leads to 
an mcreased weekly output The mtroduction of rest- 
penods has the same effect 

Integration 

Integration is the corollary of specialization First the 
processes are spht up, then they are hnked together either 
for reasons of technical efiSciency or in order to exercise 
monopoly control Integration may be either vertical 
or horizontal Vertical mtegration is the hnking up of 
successive stages m production as is illustrated m Fig i 

The iron and steel mdustry lends itself best to such 
integration, of which perhaps the most 'Extreme example 
is that of the Umted Steel iCorporation (Pittsburgh, USA), 
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which not only controls all the processes noted above but 
goes on to make and operate its own transport by land and 
water and owns the property on which its employees hve 
and the shops and city services which supply them 

The reasons for such itftegration are, first, technical 

THE VERTICAL INTEGRATION OF PROCESSES 
COAL-MINES IRON ORE MINES 

s / 

COKE' OVENS 


BY-PRODUCT PLANT BLAST-FURNACES 
(PIG-IRON) 

STEEL FURNACES 


ROLLING AND FINISHING 
MILLS 

1 ^tinplate WORKS 


ENGINEERING SHOPS 
Fig I 


(molten pig-iron to steel furnaces without coolmg) and, 
secondly, economic (to secure markets for the products of 
prime mdustries and sources of raw material for secondary 
mdustnes) 

Horizontal mtegration consists of the linkmg up of similar 
enterprises, for m^ance, a cham of coal mmes, powdr sta- 
tions, steel works or multiple stores, with the objective 
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of establishing a monopoly, or achieving economy and 
increased efficiency or mdeed both A combmation o^ 
honzontal with vertical mtegration is found in the opera- 
tion of many different mdustnes connected only in their 
single raw material ongm oi' m their utilization of the 
same plant Coal-tar, for example, can be used m the pro- 
duction of scents, medicines, dyestuffs and explosives, 
while the same machinery can be adapted to make agri- 
cultural machmery in peace-time or shells m war-time, 
or parts of gramophones and wireless sets m winter and 
bicycles in summer 

The disintegration of processes may lead to economies 
where several firms use standard units m the manufacture 
of their products It is more economical for a speciality 
firm to make the unit for aU the users than for the latter 
to aun at self-sufficiency An example is seen in the manu- 
facture of motor car bodies and wheels 

Rationalization Rationalization is the logical develop- 
ment of combination and mvolves the conscious plannmg 
of mdustry and the ehmination of waste in matenals, 
•human effort and distribution It may take place both 
mside a firm and mside an industry and became of special 
significance m the depression of the 1930’s when profits were 
low On an mdustnal scale it is often accompamed by 
honzontal mtegration and the weedmg-out and closmg down 
of the less efficient umts absorbed, the concentration of 
output on the most efficient units and the re-equipment of 
productive units with the most up-to-date plant The ship- 
buildmg, steel and cotton mdustnes have all been subject 
to the process, m each case because the mdustry was ceasmg 
to be competitive Unemployment usually accompanies 
rationalization, because the efficient use of labour is as 
much a part of the process as the efficient use of equipment, 
but this is not an argument agamst rationalization It 
mdicates the necessity for securmg alternative employment 
for the displaced labour or compensaticJh as generous as is 
provided for the owners«of scrapped plant The economies 
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of rationalization could result m benefits to the whole 
, community 


Monopoly 

The growth of large-scalfe integrated concerns has led to 
conditions of monopoly in many branches of production 
Monopoly is, m fact, more widespread than is commonly 
imagmed, for a monopoly may be effective without being 
complete and without involving unified control A cartel 
or selling organization serving an mdustry, fixing pnces 
and sharing orders amongst its members, a pnce-rmg, 
a group of firms which have agreed on a price pohcy , these 
and trade agreements constitute monopoly from the con- 
sumers' pomt of view by ehmmatuig pnce competition 
DistiUmg, soap, sewmg cotton, flour, tobacco and cement 
are practically under monopoly control, while iron and 
steel, engmeenng, electrical engineermg and electnc lamp 
manufacture, have aU to a very considerable extent 
eliminated competition withm their ranks All busmess 
men endeavour to secure a monopoly, and the cry for 
rationahzation is often a disgmse for the monopoly whi^h 
IS being sought ^ 

Monopoly may give all the advantages of large-scale 
production, with pnce reductions to the public, but on the 
other hand mefificiency and high prices may be the only 
result Especially is this a danger where cartels and price- 
nngs are formed, sometimes with statutory powers to con- 
trol pnces and to coerce recalcitrant mmorities, but without 
effective powers of rationalization, e g coal and steel before 
the war These dangers have led to the estabhshment by the 
Government of a Monopohes Commission, a permanent 
body appomted to exanune every mdustry suspected of 
monopohstic practices and to make recommendations either 
for the industry to set its own house m order or for legisla- 
tion to prevent the evils of monopoly The ehmmation of 
competition rem&ves one of the main advantages claimed 
for pnvate enterpnse so that these is a good case for placmg 
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monopolies under public control Particularly is this so 
smce m this new mdustnal age it is being found that the , 
problems of mdustry cannot be isolated from social prob- 
lems There are already many mstances of centralized 
and co-ordmated management Cf mdustnes but regulative 
powers amounting to monopoly can be safely granted only 
m return for the acceptance of social responsibihties and the 
runnmg of the mdustry m the interests of the nation as a 
whole Control needs to be vested only m men of vigour, 
competence and honesty — ^not m a restrictive bureaucracy 

The difficulty of ensuimg that pnvate monopoly also 
looks after the public mterest has led to the nationalization 
of natural monopohes hire the railways and of the power 
mdustnes — coal, electncity and gas — and the placmg under 
pubhc supervision of the steel mdustry This subject is 
considered further m the chapter on The State m Industry 

Markets and Exchange 

A market is any orgamzation for the bnngmg together of 
buyers and sellers In some, buyers and sellers actually 
meet and handle the commodity, m others samples of the 
goods only are present, m yet others sale is by descnption 
Some markets are local (garden produce), others are world- 
wide (copper) with dealers and stocks, no matter where 
placed, in the same effective market A perfect market is 
very wide, deals m a standardized commodity, with buyers 
and sellers equally weU-mformed and with bargammg on a 
basis of equahty Markets may be spot — goods dealt in for 
immediate dehvery — or futures — a present contract for 
future dehvery Spot prices will be influenced by immediate 
demand and supply, while futures prices will depend on 
estimates of the spot prices at the future date Option deals 
give the nght to exercise an option to buy or to withdraw 
if the pnce is unfavourable when the contract is due for 
completion, a small comimssion bemg paid for the privilege 

The 'exchanges of London are world m'S.rkets for metals, 
wool, rubber, cereals, topical commodities, etc , and 
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dealings on them are speculative as well as genuine Specu- 
lation, however, provided it is not earned to such excess 
that prices become erratic or an artificial shortage is engm- 
eered, assists true dealers, smee the speculators “make a 
market ” that is, under norJnal conditions they will always 
deal and take the responsibfiity of selhng what they have 
bought or of buying m what they have sold Speculators, 
in effect, are experts in taking risks which persons outside 
the market are not eqmpped to talce A special example of 
these risks is seen m hedging A manufacturer requirmg 
raw materials m, say, three months* time, may wish to buy 
immediately for future dehvery Before manufacture, 
however, the pnee may move and an unexpected profit 
or loss be made To guard agamst either, the genmne 
purchase is "married" to a speculative sale to a dealer 
also for future dehvery "When the due date falls the manu- 
facturer pays the dealer, or receives from him, the differ- 
ence between the current "spot” price and the price of the 
"future,” this amount compensatmg the gam or loss on 
the genume purchase due to any mtermediate change 
m pnee 


The Stock Exchange 

This is the market for already mvested capital m the form 
of securities, consistmg of stocks, shares and bonds given 
to those who put them money mto companies or into loans 
floated by the Government, mumcipahties or other pubhc 
bodies The Stock Exchange is the necessary accompam- 
ment of the ]omt-stock company, smee an mvestor who 
has put his money mto a joint-stock enterpnse cannot 
withdraw it, but can only transfer his mvestment to 
someone else The Stock Exchange is the market for such 
transfers, without which mvestors would be reluctant to 
place them savmgs m mdustries over which they had no 
control 

The members of Jhe Stock Exchange are jobbers, who deal 
on their own account, and brokers who act as agents (on 
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commission) between the public and jobbers Since the 
Exchange is a "perfect market” and smce deals are mamly 
for settlement at the end of the fortmghtly "Accounts,” 
its chief activity is speculation, which has been defined as 
buymg what you do not wanf from someone who has not 
got it I The speculative buyer is a "bull” who hopes to 
sell out at a higher price, while sellers who are aiming at 
forcmg pnces down m order to buy m cheaply are "bears ” 

Value and Price 

The market is the focal pomt of the "free" capitalist 
system, for in the market producers and consumers^ meet 
and price is determined Pnce is exchange value expressed 
m terms of money , it is the index which production follows, 
for its movements mdicate the relationship between supply 
and demand Absolute pnce levels do not mean anythmg, 
nor can the value of a commodity be considered apart from 
other commodities Value is a relative term and relative 
prices are sigmficant smce they enable exchange values to 
be compared Movements in absolute pnce levels too are 
^significant, smce they indicate a disequihbnum between 
demand and supply 

Behind the demand for a commodity is its utility (value 
m use) Commodities are desired for then usefulness, yet, 
as was seen earher, a commodity may possess utility without 
possessmg exchange value, e g air — ^though to possess 
exchange value a commodity must have utfiity Utihty, 
moreover, vanes from person to person smce not everyone 
gets the same satisfaction trom an article, but m a market 
there can be at one time only one exchange value, one pnce, 
for a commodity The hnk between utility and value is as 
follows every addition to a person’s stock of a commodity 
possesses less and less utihty, e g if one has only one suit 
its utihty IS enormous , a second suit is not so precious , 
a third still less, till ultimately one has a surfeit of smts 
and 'additions might be considered sf positive nuisance 
(disutihties) ! This is the law of diminishing utility the 
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more one has of a thing, the less one wants a httle more 
of it Now the sum of the utilities derived from all the suits 
IS the total utility, while the utihty derived from the last 
suit one feels induced to buy at current prices is utihty at 
the margm of demand, marginal utility Now assuming 
one has laid out one’s income wisely it follows that the 
utihty of the articles one has bought is greater than that of 
other articles one could have bought at the same price 
The prices one has paid therefore measure the relative 
utihties of the last one of each kmd of article bought, that 
is, the relative margmal utilities 

Price, then, measures margmal utihty, but exchange 
value IS detemuned not only by margmal utility to consum- 
ers on the demand side, but also by margmal utihty to 
producers on the supply side, that is, by the margmal cost 
of production (the cost of producmg the last or most costly 
umt) Supply price, m fact, must be governed by the costs 
of the least efficient or highest cost producer whose butput 
IS reqmred, smce if his costs were not met then he could 
not afford to produce, supply would drop and pnces would 
rise till his costs were met , 

In the long run, therefore, pnce must be determmed by 
the cost of production, which mcludes normal profits It 
cannot be below without causmg the ultimate bankruptcy 
of the highest cost producers (though they may survive 
a long time at a loss), while if it rises above then abnormal 
profits will be made, additional producers will be attracted 
and prices will drop In the short run the demand factor 
is most important, a sharp rise in demand tendmg to make 
pnces rise above production cost and a sharp fall sendmg 
pnces below The foUowmg diagram shows how price is 
fixed at the point of equihbrium between supply and 
demand The demand curve illustrates the evtenston of 
demand as pnce falls, while the other curves illustrate 
supply under conditions of increasmg (a and a^), constant 
(b), and decreasutg (c) returns as production is mcreased 
The shaded area indicates the difference between what 
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consumers would be prepared to pay and what supply costs 
actually are, the gap represents a "consumers’ surplus"^ 
which a monopohst may appropriate Pnces are frequently 
not determmed by the free forces of supply and demand 
During the war, when supphes i^ere controlled, the Govern- 
ment controlled demand for necessities by rationmg and so 



Fig 2 Diagram showing Supply and Demand Curves 


succeeded m controllmg pnce Failure to control demand 
when supply is limited means that pnce will nse to what the 
traffic will bear Hence the importance of keepmg imports 
sufficiently free to act as a check on the monopolistic 
tendencies of home producers, by makmg supply more 
responsive to changes m demand 

Monopoly price may be anythmg above cost of production 
up to demand pnce , the monopohst wdl set his pnce at a 
pomt along the demand schedule that gives him the maxi- 
mum profit This is not necessarily a very high pnce m 
relation to the cost of production, but m the case of neces- 
sities, where consumers' surplus is high, monopohes are 
potentially dangerous, smce they may choose to restnct 
supply and to keep pnces high 

The* demand for necessities is relatively inelastic a 
change m pnce produces a less than proportionate change 
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m demand, hence prices can be raised and profits increased 
to the detriment of the consumer Where demand is elastic, 
as for luxuries, an mcrease m price wdl at once cause it to 
contract and the monopohst is less likely to benefit from 
a high price pohcy Substitutes may also check an unlimited 
rise in pnce, since beyond a certain price demand may be 
switched over to the substitute commodity 

In the case of pint products (e g coke and coal-gas, meat 
and hides) the cost of producing both items together is the 
only cost the producer considers, so that one of the products 
may be sold at a price that merely covers the direct cost of 
puttmg it on the market, while the other product may bear 
the overheads of the business and yield the profit 
The labour theory of value has a different purpose from 
the margmal utility theory outhned above, which in- 
dicates why and how prices move The labour theory is 
not essentially an exchange theory but a theory of dis- 
tnbution, argumg that smce only labour produces value 
(capital itself having been produced by labour) any rewards 
to other “agents" of production, e g mterest, represent a 
surplus taken from labour ^ 

Distribution 

The term "distnbution’’ refers to the shaimg out of the 
net national mcome (total output less depreciation) among 
the owners of the vanous factors responsible for production 
labour (mcludmg admmistration), capital and land 

Inanimate thmgs — ^land and capital by themselves — 
cannot produce anythmg Labour, workmg on raw mater- 
ials, is alone capable of producmg wealth, but, smce labour 
can produce more wealth than is necessary for its own 
sustenance and reproduction, there is a surplus which may 
be distributed either as additional wages or otherwise 1 his 
surplus could be [a] used to raise the standard of hvmg 
above subsistence level, (6) saved, m order to accumulate 
capital to assist further production, (c) retained by the 
1 See Chapter XVII 
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owners of the essential aids to production, land and capital 
Under the system of private enterprise and private invest- 
ment many people contend that the surplus goes mainly 
to the owners of land and capital, who m turn save and 
reinvest a part 

Rent IS the share of the national mcome that goes to the 
owners of "land,” the "free” but appropnated gifts of 
nature Mineral royalties are a form of rent The amount 
of "economic rent” (not necessarily the same as money 
rent) is determmed by the richness of the land or mine, 
smce the greater the value that a given amount of labour 
can produce, the greater the surplus from which rent can 
be paid Econonuc rent is m fact the difference between 
the yield of land and the cost of producmg that yield It 
does not represent a reward for any service performed, but 
is simply a charge made by the possessors of land to pro- 
ducers who, of course, cannot work without land Money 
rent actually paid may not comcide with economic rent, 
smce the disposal of the available surplus is a matter for 
bargammg between the parties concerned 
- Interest and profit are the shares of the national mcome 
that ^0 to the owners of capital Interest is sometimes 
considered as a fixed payment while profits are vanable, 
but economically there is no difference between them 
Profit IS sometimes considered as the return to the "entre- 
preneur" — the person responsible for mitiatmg production 
as distingmshed from the "rentier” who is passive and 
merely lends capital But for the sake of clarity it is 
important to distmguish between the two functions of the 
entrepreneur [a) his ownership of capital, (i) his manage- 
ment of capital His so-called profit is partly a true profit — 
payment for ownership — ^partly the wages of management 
Such wages are part of the general reward to labour of 
which admmistrative labour is but the highest grade The 
small shopkeeper’s "profit" is often only the reward for 
labour, and sometimes lU-paid labour at that 

The national mcome i3 distributed either in payment for 
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work or m payment for ownership it goes either to labour 
or to capital Interest is sometimes considered as a reward 
for saving Under pnvate enterpnse saving is left to indi- 
vidual initiative some persons save and some do not, the 
mam determining factor bemg the size of the individual's 
mcome and the balance available after providmg for all 
necessities The "sacnfice" mvolved m savmg, the degree 
of which vanes according to a person’s income and spendmg 
habits, has, however, no market value if it did it would 
be a dehcate problem to determme how much effort m 
savmg equalled one hour’s effort m worlong If a person 
saves m a Post Office account he receives 2 J per cent on his 
capital, if m a successful busmess several tunes that, if 
in an unsuccessful busmess, nothmg ! The interest received 
depends then on the amount of surplus produced by the 
mdustry m which the investment is made and is received 
by virtue of the ownership of capital and not by vir^e of 
any possible savmg "sacrifice ’’ 

Profit IS sometimes considered as a reward for nsk but 
if that were so, over all mdustry m the long run profit would 
not exist, since gams would be cancelled out by losses This,'* 
however, does not happen Nevertheless the risk Jactor 
does govern the differential returns between different busi- 
nesses, capital m a nsky busmess demanding a higher 
payment than m a safe busmess Over aU business m the 
long run, profit is simply a payment demanded by owners 
of capital from those who use the capital for production 
If such payment were not made there would be no pomt 
m the private ownership of capital Variations m rates of 
mterest and profit reflect variations in the size of the surplus 
produced by different industnes and indicate the direction 
m which there is a demand for new capital If profits are 
high m certam mdustries that indicates high surplus pro- 
duction relative to labour costs, so that capital is attracted 
mto such industries, expandmg production and lowermg 
price Investment* will not take place m mdustnes where 
the rate of profit is falhng or is very low The " gilt-edged " 

5_(B 6io«) ^ 
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rate of interest is that rate which, after ehiiunating any 
real element of risk, must be paid to mduce the owners of 
capital to invest it rather than to hoard it 

Wages The proportion of profit (mcludmg interest and 
rent) m the distribution of theliational income is some one- 
third and of wages (mcludmg salanes and management) 
two-thirds 

The share of wages depends (a) on the conventional (see 
p 31) minimum for subsistence and (6) on any excess over 
this that can be obtamed from the surplus otherwise avail- 
able for profits Wages can only mcrease at the expense of 
profits unless total output is mcreasmg The interests of 
labour are therefore the same as those of capital m the sense 
that both can gam from an mcrease m output, but opposed 
masmuch as labour and capital seek to increase their 
lespective shares of the surplus The function of trade 
unions IS to mcrease the bargammg power of labour and so 
to gam a greater shaie of the surplus over subsistence levels 

Under pnvate enterpnse the return to capital must not 
fall unduly low or the owners of capital will withhold it 
rfrom production capital “stnlces” m fact resulted in the 
zgso^s m U S A from President Roosevelt's social legisla- 
tion and in France undei the Front Populaire Government, 
1936-7, when capital thought that the State was unduly 
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interfering in industry and raising costs The power of 
trade unions to raise wages is limited by their power to 
increase their share of the surplus without reducmg the 
whole surplus Less capital will be used and less new invest- 
ment will take place when, fai a tune of declming output, 
wages are kept up and the return to capital is reduced 
Labour’s loss in unemployment resultmg from the unprofit- 
abihty of mdustry is only partly compensated through 
msurance or national assistance 

The precedmg table shows how labour and capital fared 
over the trade cycle 1929-37 

Wage Theories 

{a) Subsistence Theory and Iron or Brazen Law that 
workers would always breed and mcrease their numbers 
up to the hmit of subsistence, and therefore any improve- 
ment m the standard of hvmg was impossible smce it would 
result m a rise m the birth-rate and a consequent fall m 
the standard Only persons m receipt of wages were sup- 
posed to breed m this fashion for there was no accompanying 
subsistence theory of profits ' In fact the tendency to breed, 
to the Umit of subsistence is the result of poverty and not 
its basic cause, as India and Chma show The more eco- 
nomically developed a people the less do they ten^ to 
multiply mdiscriminately The theory ignored the popular 
desire for improved hvmg standards and underestimated 
the productive powers of mdustry, which enabled output 
to rise more rapidly than population 

[b) Wage Fund Theory that the share of the output 
available for the pa5unent of wages was fixed and therefore 
any mcrease m wages for one group of wage-earners meant 
a reduction for other groups The theory ignored the fact 
that total output could mcrease and that wage-earners 
might also be able to benefit at the expense of capital 

(c) Productivity or Marginal Productivity Theory that 
additional labour \ 9 ill be employed till the last addition to 
the total value of the product is only ]ust covered by the 
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wages paid to the marginal or the last worker taken on, 
without leaving any profit As, m any grade of labour, 
wages are all equal, the wage paid to the last person em- 
ployed will be the wage paid to all This is not really an 
explanation of wage rates smcs it merely tells us that when 
wages are paid on a time basis additional workers wiU be 
taken on tdl the productivity of the margmal worker is 
equal to the rate paid, but it does not explam what governs 
the rate paid 

Mechanization, Wages and Welfare 
Mechanization, by leading to mcreased output per opera- 
tive, should lead to greater weU-bemg When the worker 
IS his own employer this is so, but when the worker is em- 
ployed by an owner of capital it does not follow that greater 
productivity will be accompanied by higher wages Mechan- 
ization, after all, is mtroduced by the owners of capital for 
the ‘purpose of mcreasmg profits it merely increases the 
surplus available for distribution and it wdl be a matter of 
bargammg or enhghtened seh-mterest on the part of the 
^ employer before the worker receives part of this surplus 
Mechanization, however, makes higher wages possible 
As for welfare, under conditions of rismg prosperity 
mechanization leads to higher total output, but when 
demand is falhng mechanization merely leads to a reduction 
m the amount of labour used and a stabihzation or fall m 
output, so that unemployment rises The effects of mechan- 
ization on welfare depend on the phase of the trade cycle 
rismg demand means nsing total output, falling demand 
means reduced output If the mass of people is left m pos- 
session of sufficient purchasmg power then the labour dis- 
placed by the new machmery can be reabsorbed to satisfy 
the growmg wants of the people The luxuries of to-day 
tend to become the necessities of to-morrow 

There is a particular tendency in a slump to mechanize 
in order to reduce labour costs per unit^f output and under 
such conditions the effect on welfare is negative Male 
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labour may be further adversely affected by the employment 
of girls to operate the new machinery 
Monotony may be increased by higher mechanization, but 
effort IS reduced and hours can be shortened Before 1850 
the 70-hour week, lepreseittmg almost the limit of human 
capacity, was typical , in the i86o’s the normal for factory 
workers was 60 hours, and m 1913, 54 hours (an average 
fall over half a century of 10 per cent) After 1919 there 
came a further fall of ii per cent, givmg a 48-hour week, 
with 44 hours gradually bemg mtroduced After the war, 
44 hours became common and 40 hours occasional 

The Economy of High Wages 
The entrepreneur does not measure wage costs by the 
rates paid but by the labour cost per unit of output It 
may pay an employer to offer wages higher than normal 
if that enables him to get better workers whose higher 
productivity enables him to spread his overheads over a 
greater number of units of output This advantage would 
naturally disappear if the higher rates were generally 
offered Mechanization also malces high wages to an efhcieij^ 
machme operator less costly than low wages to a hand 
worker 


Inequality of Wages 

Wage-rates may be unequal for several reasons, hmgmg 
mainl y on the fact that labour consists of many grades m 
which the relative strengths of supply and demand vary, 
while labour flows with dif&culty from one grade to another 
Some ]obs are more arduous than others, require a longer 
period of framing or costher trammg, a higher degree of 
skiU, etc The minimum subsistence wage is not therefore 
a flat rate for all occupations, but each occupation has its 
conventional minimum which takes mto account these 
special factors The productivity of the labour is an im- 
portant factor go^emmg rates of pay, but the value* of the 
product IS itself affected by the^ifiaculty of obtammg it. 
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managenal labour is highly paid largely on account of the 
difficulty in obtaining good managers 
After the war the problem of wage differentials between 
skilled and unskilled workers became senous Between 
1939 and 1955 wages doubled ®verall, but the mcreases to 
low paid workers were often as great as to the higher paid, 
reducmg the difference between the grades The skilled 
workers tended to lose the mcentive of acquirmg responsi- 
bihty yet mcreases to them meant further demands by the 
less skilled This kmd of difficulty is mevitable when the 
whole level of rates is moved rapidly and substantially and 
can only be resolved after patient negotiation between the 
Unions concerned 


FURTHER READING 

(«) The Condiiton of Bntatn G D H Cole (Gollancz ) 
(6) Economics F Benham (Pitman ) 



CHAPTER II 


MONEY, BANKINti AND EXCHANGE 
(i) MONEY 

Economics is concerned with the production and distnbu- 
tion of wealth The monetary system is not something 
apart from the productive system, it permeates this system 
Money itself is but the counter givmg nght to the possession 
of real wealth and the so-called problems of money are also 
problems of production and distribution The movements 
of prices illustrate this for prices are but the exchange 
values of goods expressed m terms of money There are, 
however, so many technical aspects to the monetary system 
that it IS convenient to consider these aspects and the 
problems to which they give nse as a distmct branch of 
economic study 


The Function of Money 

Money is the hnk between production and consumption 
The producer of goods exchanges them for money and then 
exchanges the money for other goods he desires Money is 
an aid to commerce only, “the road along which all com- 
modities travel but which m itself does not produce one 
single blade of grass" (Adam Smith), if it cannot b? 
exchanged for goods it is nothmg 

Ongmally trade consisted of barter the direct simple 
exchange of goods for goods That was practicable when 
producers were largely self-suf6cient and exchanges were 
few With the growth of specialization producers retained 
for themselves httle of what they produced , the greater 
part they exchanged for other commodibes likewise pro- 
duced by specialists The typical producer to-day does not 
directly utilize th^ product of his labour but exchanges it 
aU for his requirements In other words, m modern society 
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self-sufficiency is the exception and exchange the rule In 
exchange a double coincidence is necessary the seller niusj; 
find someone who not only wants what he has to offer but 
IS willing to give what the seller hunself needs For con- 
venience therefore certain conftnodities became by custom 
used as mtermediaries in barter Blocks of tea or salt, 
hides, shells, have aU served — ^and even still serve m some 
primitive communities — as barter umts Such commodities 
had their disadvantages, and finally silver and later gold 
became adopted as commodities to be used as intermediaries 
m trade These precious metals had the following advan- 
tages in addition to being commodities desired m themselves 
they were easily portable, mdestructible , easily recog- 
mzable, homogeneous and divisible without the divided 
portions losing value as would be the case with diamonds , 
and finally they were stable in value smce the annual output 
was low relative to the total stock ^ Commodities would 
be eScchanged against silver and silver would be re-ex- 
changed for other commodities It is important to note that 
silver was itself a commodity exchanging agamst other 
^commodities on the basis of its mtnnsic value (value mher- 
ent in itself) and that this silver money, which circulated 
m the form of bars before it was cut down mto discs and 
stamped with the Kmg’s head as evidence of genuineness,* 
had no relation to our present money, which has no value 
m itself or a metaUic value far below the face value Our 
present comage consists m fact of " tokens " counters with 
an exchange value as money out of all proportion to their 
mtrmsic value as metal Moreover sdver and copper comage 
has long been merely change for the standard money of the 
country, once the gold sovereign (commodity money) and 
now the paper (token) pound 

The change-over from a commodity money to a token 

1 The nmemomc dishcup gives the initial letters of the character- 
istics Divisibility. Indes^ctibihty, Stability, Homogeneity, 
Cognirability , Utility, Portability f 

• The pound was onginally i lb weight of silver and the penny 
I /240th. part of a lb 
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money was very subtle and was made possible by the rise 
^of a banking system and the growth of confidence m dealers 
m money For convemence people would accept from then 
bankers paper tokens m place of metallic money of full 
intrmsic value on the understanding that metallic money 
would be surrendered on demand against presentation of 
the paper token When the use of paper tokens had become 
customary it was possible for their use to be made legally 
compulsory and for their convertibihty mto a given quan- 
tity of precious metal to be abandoned without — for the 
purpose of internal trade — anyone noticmg the difference ^ 
Goods are now exchanged agamst a token receipt which 
may be com, paper, or even a record in a bank account, 
which in turn exchanges agamst other goods 
Money is essentially a medium of exchange, a debt-settling 
mechanism, as well as a unit of account, that is, a unit for 
the purpose of calculatmg exchange values as a yard is a 
unit for calculatmg hnear values Money may also be 
regarded as a store of value masmuch as the holder of money 
does not necessarily wish to exchange it for goods at once 
and if the monetary system is workmg smoothly the value 
of the debt m terms of goods does not alter , money becomes 
then a standard for deferred payments 
It is clear that to facihtate exchange precious metals are 
not required, so long as ultimately goods can exchange 
for goods all that is necessary is for the existence of 
the debt pendmg the completion of the exchange to be 
recorded The seller of goods receives money, that is, a 
record that a certam value has been handed over and 
that the seller is entitled to receive back an equivalent value 
when he chooses to present his debt token and to demand 
goods 


Different Kinds of Money 
"Money is as jponey does” (Jevons) what seryes the 

1 See section on Changes m the Moaetary System since 1914 
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purpose of money, the settling of debts, is money The 
various kinds of money may be classified as follows — • 
Legal tender Money the use of which is authorized by 
law If a debtor offers legal tender the creditor must 
accept or forgo the debt (But note that creditors are 
not obliged to give change ) 

Limited legal tender May only be offered m settlement 
of debts of hinited amount In England copper coins are 
legal tender up to is and silver up to 40s 
Full legal tender May be offered in settlement of debts 
of any amount In England Bank of England notes and 
gold corns, though the latter no longer circulate, are 
full legal tender ^ 

Intrinsic value money The face or legal value is equal 
to the metallic or commodity value (Gold sovereigns 
up to 1914 ) 

T oken money The face value is in excess of the com- 
moSity value, eg copper and silver corns and paper 
money 

Standard money The money used as the unit of ac- 
, count In England formerly the gold sovereign was 
standard, now the paper pound is standard and silver and 
copper corns are used as change for the standard unit 
Convertible money Token money that may be ex- 
changed for mtnnsic value money, eg up to 1914 a £5 
Bank of England note could be exchanged for five gold 
sovereigns and the Bank of England had therefore to hold 
sufi5cient gold com to meet any possible demand for 
conversion of its notes Paper currency is now mcon- 
vertible smce mtrmsic value money no longer circulates 
In addition to legal tender money there is bank money 
which takes the form of a record of debts m bank books 
transferable by means of cheques Cheques are merely 
orders to a bank to transfer the o-wnership of bank deposits , 
‘ The outbreak of war in 1939 with its dislocation of population 
due to 'evacuation, led to postal orders being tfimporanly (3rd Sep- 
tember to 20th December) declared legal tender to meet a possible 
shortage of currency which did not, however, materiahze 
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they are not themselves money since if they were people 
could make themselves wealthy by writing out cheques for 
any amount they cared No one can be forced to accept a 
bank deposit in settlement of a debt and the owner of a 
deposit can always require a'bank to pay out the deposit m 
the form of legal tender money Nevertheless bank deposits 
are the most important form of money used in busmess 

To sum up, money to-day is not gold and is not a com- 
modity, but is simply a token of mdebtedness mdicating 
the holder’s right to value in the form of goods and services 
Gold IS merely a commodity such as any other and its price 
IS variable 

What is a Pound? 

We have said above that money is merely a debt token, 
valueless and without meanmg apart from goods The 
pound IS then a unit of account and exchange The wordmg 
on a Bank of England note “I Promise to pay the Bearer 
on Demand the sum of One Pound" above the signature of 
the Chief Cashier " For the Governor and Company of the 
Bank of England” would have meant up to 1914 an obhga- 
tion to hand over sovereigns (commodity money) m exchange’ 
for the note (notes were then issued for £5 and over enly) 
To-day the words have no meamng and the value of the 
note depends not on its exchangeabihty mto a fixed quan- 
tity of one particular commodity, gold, but on its exchange- 
abihty mto goods and services m general, that is, on its 
purchasmg power A pound is therefore what a pound will 
buy The value of a pound vanes inversely with fluctuations 
in the level of pnces The higher the level of pnces the less 
the pound will buy and the lower the value of the pound 
An expression such as "the pound is only worth 7s ” means 
that it will only buy to-day what 7s would have bought 
previously 

The Value of Money 

A change m th^ general level of pnces, unless due to a 
commodity factor affectmg all bqsmess such as techmcal 
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improvement over a long period cheapemng production 
costs and gradually brmgmg prices down, will be due to a 
change m the value of money brought about by a change 
m the volume of money relative to the number of exchanges 
for which that money has to 'serve Money bemg only a 
unit of exchange and account it is clear that a doubhng of 
the amount of money cannot double the country’s real 
wealth but only cause a doubhng of prices — if aU the money 
is to be used to do the same number of exchanges — through 
a halving of the amount of goods each monetary unit can 
buy This is the so-called quantity theory of money— m 
reahty an axiomatic proposition with a given quantity of 
exchange the level of prices varies with the quantity of 
money used in those exchanges 


Price Level — effective money 

Volume of exchanges 


the volume of tiade, M is the 


volume of money m use and V is the velocity of circulation 
,or rate of turnover of that money Money not used in 
exchanges does not count as effective money and can have 
no influence on the level of prices at which the exchanges 
take place Effective money is not the quantity of silver 
and copper corns, notes and bank deposits available, but 
only such part of this total as is m use multiphed by the 
rate at which it changes hands A pound hoarded is not 
effective money at all , a pound changmg hands once a year 
has an effectiveness of £i only, but one changmg hands 
once a week does the work of £52 m a year The mfluence 
of the volume of effective money on prices will be appre- 
ciated too by realizmg that effective money is effective 
demand The quantity theory of money is m fact part of 
the supply and demand theory of prices 
The following table shows the relationship between the 
quaiftity of money and the level of pnc^, usmg both actual 
figures and percentages pf the 1938 figure as mdex numbers 
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1938 1950 1953 1954 

;Jmii ;finn £mn Ima 

Notes and com in cir- 

’ culation (i) 442 1244 1462 1551 

% 100 281 331 351 

Bank Deposits (2) 2277 6014 6256 6495 

% , 100 264 275 2«5 

Current accounts (3) 1244 3979 3995 4141 

% 100 320 321 332 

Bank clearmgs (4) 133 315 410 478 

% 100 237 30S 360 

Wholesale pnees (5) % 100 259 323 325 

(1) Average estimated circulation with public 

(2) Total Deposits London Cleanng Banks 

(3) Current Accounts London Cleanng Banks 

(4) Average daily value of cheques passed through London and 

Provincial Bankets’ Cleanng Houses 

(5) Board of Trade figures 

The relationship is not precise as special factors can 
affect individual items, e g the 1954 Stock Exchange boom 
greatly mcreased the number of cheques cleared ivithout 
affectmg commodity pnees But it should be noted that 
bank current accounts have moved more closely wth 
wholesale pnees than have bank deposit accounts 


The Control of the Issue of Money 
As the amount of money in use has a direct mfluence on 
pnees it is necessary, if it is wished to regulate prices, to 
control the total volume of money It is not possible to 
control directly the use of the available money without 
controlling the whole productive system so that the best the 
monetary authonties can do is to control the quantity 
available for use (We are not considermg here the extent 
to which a Government can influence the volume of 
business by mcreasing or reduemg public spending ) 

Who IS responsible for the issue of the various kinds of 
money? 

Corns are issued by the State through the Royal Mmt 
They go mto circulation via the Bank of England, which 
buys them and resells to the commercial banks A profit, 
represented by Dhe ditference between the face and the 
metalhc value of the corns, less t^e cost of imntmg, is made 
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on their issue and this goes into the national revenue 
Control over the issue is automatic in that coins are used 
only as change for notes and no more coins will circulate'^ 
than habit requires as change 

Bank deposit money, the money used for all large pay- 
ments, consists of nothmg more than a debt by a bank to 
its customers or depositors evidenced by an entry in the 
customer’s account A bank can agree to make itself a 
debtor to its customers, that is, it can make loans to cus- 
tomers and enter the amount due in then accounts on which 
they can draw cheques, for as much as it likes, so there 
would be no limit to the possible creation of bank money 
were it not for the fact that it is not legal tender money 
and banks are obhged to meet their deposits on demand 
m legal tender notes Banks therefore hold cash, i e com 
and Bank of England notes, equal to one-twelfth^ of their 
deposits They do not need to hold cash up to the whole 
value of their deposits since all depositors do not withdraw 
the whole of their accounts at the same tune, nor do they 
consider it would be safe to hold less than this proportion, 
§0 that for practical purposes the extent to which they can 
create bank money is limited by their holdmg of legal tender 
cash *How the volume of this held by the banks is con- 
trolled will be considered m the section on banking 
Bank of England notes are issued by the Issue Depart- 
ment of the Bank of England, a nationalized mstitution, 
which works m very close touch with the Treasury Addi- 
tional notes get into cuculation m this way if the pubhc 
reqmre notes they draw them from them bank accounts 
and the ]oint-stock banks m turn draw additional supplies 
from theu accounts at the Bank of England An effective 
demand for notes only arises from persons havmg bank 
accounts and an mcrease m the volume of these accounts 
makes possible an mcrease m the circulatmg issue If 
the withdrawals of notes by the ]omt-stock banks from 
the Bank become so heavy that the Bank’s stock approaches 
^ Bre-war one-tenth 
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exhaustion, then the Bank can obtain more notes by trans- 
l5,errmg secunties from its Banking Department to its Issue 
Department m exchange for notes ^ 

When bank notes were convertible into gold on demand 
it was necessary for the B3nk to avoid issuing notes too 
much m excess of its gold holdmg From 1844 onwards 
the amount of gold held was not left to the discretion of the 
Bank, but by law aU notes issued above a quantity knowm as 
the Fiduciary Issue (backed b}"- Government secunties and 
therefore depending on “faith” in the Government) had to 
have full gold hacking The Bank could issue additional 
notes only if it acquired more gold, and if it sold gold it 
had to cancel an equivalent quantity of notes m hand 
Notes are no longer convertible into gold and the Bank no 
longer holds any significant quantity of gold as backing for 
the note issue ^ Gold has no internal significance to-day and 
its sole purpose is as a reserve for international payments, 
that is, as a commodity which all countries wiU accept in 
settlement of debts when they will not take really useful 
goods The amount of the Fiduciary Issue may be varied 
by the Government to permit of a larger or smaller issue 0^ 
notes It IS therefore true to say that to-day the total 
volume of notes issued, the total of legal tender money, and 
the basis for the creation of bank deposits, is a matter of 
pubhc pohcy and is not arbitrarily determined The total 
volume of notes issued wiU be whatever the Government 
decides it should be Although the Bank holds the country’s 
gold stock, it does this for safe-keepmg on behalf of the 
Treasury and the amounts do not appear in its accounts 
There is no connection between the amount of gold m the 
country and the vmlume of money or the level of prices Nor 
is the gold stock any indication of the real wealth of a 
country, which is its productive power 

Changes in the Monetary System Since 1914 
In 1914 money Jh the United Kmgdom consisted of’token 
> See p 52 for the Bank Return showing the Issue Department 



42 ENGINEERING ECONOMICS 

Silver and copper (limited legal tender) , gold sovereigns 
and half-sovereigns (full legal tender and intrmsic valug 
money) , Bank of England notes for £5 upwards (legal 
tender except by the Bank itself and its branches) , the 
notes of the Scottish and Irish banks (not legal tender) , 
and bank money, 1 e the deposits of the commercial banks 
(transferable by cheque but not legal tender) The pound 
was then a fixed weight of gold of 123 27447 grams standard 
(standard gold being metal 11/12 fine, 1/12 alloy bemg 
introduced for hardening), and i oz gold would be sold by 
the Bank at the legal pnce of £;} 17s io|d On the outbreak 
of war m 1914 the Government appealed to the pubhc on 
patriotic grounds to hand m their gold corns in exchange 
for a special issue of £1 and los Treasury notes (so called 
because they were issued by the Treasury and not by the 
Bank), which were declared legal tender The gold coinage 
thus ^disappeared from circulation and was used to pay 
America for war materials and foodstuffs As ba cking for 
the Treasury notes there was little but faith represented 
by Government I 0 U 's or Treasury bills Theoretically 
dioth Bank notes and Treasury notes remamed convertible 
but people were dissuaded from demandmg gold and its 
export was prohibited m 1917 
In 1925 when the export of gold was again permitted the 
conveitibihty of notes into gold was restricted to the sale 
of bars of gold of not less than 400 fine ounces^ (Gold Stand- 
ard Act, 1925) For eleven years gold, the commodity, had 
ceased to be the mtemal medium of exchange and now the 
use of this "barbarous rehc" (J M Keynes) was to be 
confined to mternational pa5mients The pnce of gold was 
re-estabhshed at the traditional level of £3 17s io|d per 
standard ounce, and the Bank of England had to sell gold 
on demand at this pnce and to buy all gold offered at 
£3 17s qd per standard ounce, the difference representing 
an mterest charge pending the former coming The fixed 
relationship between gold and the pound meant that the 
' Approximately £ 1,700 "The pnce per fine oimce ■= 84s iijd 
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country was on the gold bullion standard as distinct from 
the full gold standard ot pre-igi4 when gold coins circulated 
By the Currency and Bank Notes Act, 1928, the State- 
issued Treasury notes were amalgamated with the bank 
notes Liability for the Treasury note issue was transferred 
to the Bank together with the Government I 0 U 's that 
"backed ” the issue In effect, of course, there was no back- 
mg smce the Government could not meet its I 0 U 's except 
by issumg fresh I 0 U 's, but this did not matter m the 
least The notes were required as money to convert into 
goods m the course of trade and not into any "backing” 
that might or might not exist All that mattered was that 
there should be no note issue in excess of the needs of trade 
as this, bemg a relative increase m the volume of money, 
would raise prices During 1914-18 excess issues of Trea- 
sury notes had been made and there was an mflationary 
rise m prices, discussed later Havmg taken over the ^ote 
issue, the Bank proceeded to call in the old Treasury notes 
m exchange for the present Bank of England notes 
The Act of 1928 replaced the rigid limitation on the 
amount of the Fiduciary Issue imposed by the Bank Charter 
Act, 1844, by a more elastic provision Under the old,Act 
it was only possible to expand the note issue (except, of 
course, if gold were bought) by suspendmg the Act , now 
it was provided that the Treasury could authonze an in- 
crease m the Fiduciary Issue for six-monthly periods up to 
two years, or longer by approval of Parhament This 
“elasticity” clause may be mvoked at Chnstmas, Bank 
Hobdays, or whenever there is an exceptional or an m- 
creased demand for currency 

The abandonment of the gold standard m 1931 meant 
that the Bank was no longer obliged to sell gold on demand 
The price of gold was therefore free to move m the bullion 
market, but this had no significance so far as the internal 
monetary system w^s concerned The pnee level m terms 
of pounds was not affected by the change The significance 
of the gold standard and its abandonment is discussed later 
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In 1939 there were passed early m the year another 
Currency and Bank Notes Act and on the outbreak of war 
a Currency (Defence) Act which, by transferring the Bank’s 
gold to the Treasury, completely and finally broke the 
connection between the country’s gold stock and the note 
issue 

(2) BANKING 

Development of Banks and Their Functions 
The early bankers were really moneylenders They re- 
ceived gold or sdver bulhon and gave m exchange deposit 
receipts which would be presented when the deposit was 
reclaimed or whidi could be passed, m the same way as a 
bank note, to a creditor who would withdraw the deposit 
These bankers made loans first from their private wealth 
and later, when they saw that the depositors were unlikely 
to reclaim the whole amount deposited, from the wealth 
deposited with them These loans were loans of actual 
commodity money, 1 e the banker only lent what he had 
The difference between a moneylender and a modem banker 
IS that the moneylender lends what he has and the banker 
lends what he has not got, which is much cleverer The 
banker m effect lends only his promise to pay legal tender 
money and his loan ongmally took the form not of actual 
gold or silver but of a bank note issued by himself (before 
1844 pnvate banks could issue their own notes) which he 
was of course hable to redeem m gold or silver The modem 
banker makes his loan m the form of a bank deposit on 
which the borrower is authorized to draw by cheque In 
both cases the banker makes himself responsible to pay out 
legal tender money agamst his promise But the banker 
rehes on his experience that people who have confidence m 
banks prefer to leave it m the form of a bank account, 1 e m 
the form of debt owmg to them by the banker, rather than 
to hold it in the form of cash Cheqjje payments merely 
mvolve transfers from one account to another with no 
withdrawal of money from the bankmg system as a whole 
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When money is withdrawn from banks in notes the notes 
sfon find their way back to the banks from the recipient, 
and the mam precaution the banker has to take is that he 
always has enough legal tender money on hand to meet the 
largest hkely withdrawal The more confidence there is in 
banks and the more people tend to keep their liquid wealth 
in bank accounts the less legal tender money wiU the banker 
have to keep m hand m proportion to his debts 

The moneylender lends out his own money or the money 
actually deposited by customers with hun, and his power to 
make loans is limited by the amount of money he has He 
cannot lend more than this sum, less a safety margin held in 
reserve to pay back the amount due to any depositor who 
may demand it The bank does not lend out either the cash 
subscribed as capital by its shareholders or the cash paid 
m by depositors Instead it opens an account for the bor- 
rower, and the power to make loans is hmited only bj| the 
fact that a certam proportion of the debts due by the bank 
are hable at any one moment to be claimed in cash, so that 
these debts may not exceed mfinitely the sum of cash the 
bank has in hand The more cash the bank has m hand the < 
larger the volume of deposits for which the cash can act as 
reserve In England now, banks do not let their deposits 
(debts due to their customers) exceed twelve times their cash 
m hand This proportion is known as the cash ratio of the 
banks 

There is a distmction between bank credit, which is 
money, and credit Credit is faith, confidence m a debtor, 
and while a bank can create money (book debts owmg by 
itself) it cannot create credit, which is a quality of its bor- 
rowers Put m another way the bank replaces the credit of 
the borrower (m which the bank has faith) with its own 
credit (m which the pubhc has faith) A person havmg 
credit (or bemg credit-worthy) can borrow on the strength 
of that credit by pledgmg it with his bank This credit may 
be secured, or backed, by valuables or titles to property 
which are deposited with the bank or it may be secured 
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Simply by the borrower’s promise to repay and the banker’s 
confidence m the soundness of his busmess Bankers who 
make loans must therefore be adept at valuing at its true 
worth the credit of a would-be borrower They must pay 
close attention to the security offered, its convertibihty 
and, of course, the mterest receivable, which is the bankers’ 
profit Smce the banker’s own obhgations to his customers 
are payable on demand he wishes his loans to be hqmd as 
well and he is only mterested m assets that are quickly 
realizable Before a bank makes an advance to a limited 
company it has the nght to see the certificate of mcorpora- 
tion, the certificate to commence business, the Memor- 
andum and Articles of Association, m order to ascertain 
the company’s powers of borrowmg, and the resolution of 
the Board of Directors authonzmg the borrowmg 
This function of banks, the makmg of loans to commerce 
and industry, is most important It assists production 
enormously in that it enables producers to buy materials, 
pay wages, etc , m advance of obtammg the proceeds of 
the sale of the fimshed article This mevitable time-lag 
^ between paymg out for the costs of production and bemg 
reimbursed by the sale would have to be covered by the 
personal wealth of the owners of enterpnses did not the 
banks provide finance Private capital provides the funds 
necessary to buy the fixed assets of a busmess and banks 
provide much of the funds to meet current expenses of 
production Bank loans are of special importance m mer- 
chantmg businesses where they may finance the carrymg 
of the whole of the stock m trade The total value of bank 
loans (cleanng banks) was jfqafi miUions m autumn, 1936-8, 
and £2095 millions m February, 1955, and the table on 
p 47 shows how these sums were distributed among differ- 
ent mdustnes This table gives an mterestmg picture of 
how the pattern of mdustnal development has changed 
The basic mdustnes m the first group have taken propor- 
tionately more bank capital than pre^’^var and the same 
proportion that they tqok m 1929-30 Engineenng alone 
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™ 1955 took £150 millions or 7 2 per cent of the total and 
more proportionatelji' than the whole heavy mdustry group 
before the war, agriculture and the public utihties have 
gone ahead , but mining is down because the nationalized 
Coal Board now relies on Government borrowmg for 
development The private borrower now accounts for a 
smaller peicentage of the bank loans than before the war 
partly because Government policy has called on the banks 
to discourage inflation by keepmg money "tight ” 


CLASSIFICATION OF BANK ADVANCES 


{London Clearing Banks) 



A\ crage of 
1936-38 

Feb 

1955 


imn 

% 

£-am 

% 

Textiles (Cotton, Wool, Silk, Linen 





Jute) 

Heavy Industries (Iron, Steel, Engin- 

41 

44 

99 

48 

eenng)^ 

46 

50 


9 I 

Agnculture and Fishing 

60 

65 

225 

10 8 

Mrnmg and Quarrying 

Food, Dnnk and Tobacco 

16 

33 

36 

7 

154 

03' 
, 73 

Leather, Rubber, and Chemicals 
Shipping and Transport (including 

13 


49 

2 4 

Shipbuilding)’- 

23 

25 

40 

I 9 


232 

25 1 

764 i 

36 6 

Building Trade 

66 

7 1 

89 

42 

Miscellaneous Trades 

71 

76 

126 

60 

Retail Trades 

Local Government Authorities and 

63 

68 

196 

94 

Public UtiUty Compamis 
Amusements Clubs, Churches, Char- 

54 

5 8 

265 

126 

ities, etc 

44 

4 7 

34 

I 6 

Financial (mcludmg Banks and Build- 





ing Societies) 

112 

12 I 

228 

109 

and professional) 

286 

30 8 

393 

18 7 


928 

1000 

2095 

1000 


1 The 1936-38 figures included Shipbuilding m the Heavy In- 
dustries group » 
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Although the bank loan or overdraft is the most popular 
way of financing business other than out of capital, there i§ 
an older method of less importance now than formerly, the 
bill of exchange, more used in foreign trade than at home 
and more popular on the Confment than in this country 
A biU of exchange is an acknowledgment of debt and an 
agreement to meet it withm a stated period, usually of one 
to three months The creditor draws the bill on the debtor 
on the foUowmg Imes "Pay to (myself) or order (three) 
months from date the sum of (one hundred pounds) " The 
biU must be dated and falls due three days after the apparent 
due date, these customary additional days bemg known as 
days of grace Further, the bill must be stamped at the rate 
of IS per £ioo The debtor, if he agrees to the terms of the 
bill, signs across it with the word "accepted”, the docu- 
ment may then be known as an acceptance A cheque is 
a bil]j.of exchange drawn on a banker and payable on de- 
mand A promissory note is a similar document to a bill 
only it is drawn up by the debtor himself and begms with 
the words “I promise to pay , etc ," and it obviously 
does not require acceptance 

A c;reditor who does not wish to wait for pajmient till a 
bill he has been given falls due may transfer the debt to his 
bank by discounting the bill, that is, by selhng the bill to 
the bank The bank treats the bdl as a short-term loan and 
deducts mterest, known m this case as discount, from the 
amount advanced to the creditor When the bill falls due 
the bank presents the bill for payment to the acceptor 
(the debtor), but if the latter will not meet the bill then it is 
termed dishonoured and handed back to the creditor, who 
of course has to reimburse the bank with the amount of the 
loan The creditor must then take the matter up with the 
debtor 

Bills of exchange, promissory notes and cheques are nego- 
tiable instruments, that is, the title to the debt they repre- 
sent may be transferred from one person to another either 
by mere dehvery if the mstruments are payable to "Bearer ’’ 
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or by the endorsement of the transferor if the mstniment is 
ijiade payable to a specified person or to "Order " 

An accommodation bdl, also known eis a kite or wmdmiU, 
is a bill drawn by a person wishing to raise money on another 
party who is not a debtor but is wiUmg to accommodate 
the drawer by "acceptmg" the bill The drawer of the bill 
can then discount the bill at his bank but it is understood 
that he wdl pay the acceptor the money required to meet 
the bill on its due date Sometimes one branch of a firm 
draws a bill for the same purpose on another branch which 
goes under a difierent name Such a biU is known as "pig 
on pork,” and banks do not hke discounting bills of this 
nature smce there is no treble security behmd the loan A 
legitimate trade bill has behmd it the security of the goods 
which have been sold, that of the drawee and that of the 
drawer, but an accommodation bill has no goods behmd it 
Banks will, for a commission, accept bills on behalf of 
then customers This service is of special importance in 
foreign trade where the exporter may not be wnlhng to part 
with goods agamst the signature of a firm he does not know 
but will gladly take a bank acceptance The acceptmg-* 
bank lends only its name and expects its customer to pay 
m the funds to meet the bill when due, though it will have 
to meet the bill m any case should the debtor default Bank 
acceptances can be discounted at fcir lower rates than 
ordmary trade bills smce their security is greater 
The mam reason why m the home trade bills are less 
used than formerly seems to be a desire on the part of debt- 
ors to avoid lettmg their creditors see that they cannot pay 
cash They prefer that only their banker should know then 
lack of hquidity so they borrow from him and pay cash 
This shyness is somewhat unreasonable when it is remem- 
bered that it did not always exist here, is quite absent on 
the Contment, and that busmess men know perfectly well 
that aU their friends and rivals are working on overdrafts 
To sum up, the functions of a banker in aidmg exchange 
and thus aidmg production are essentially threefold, viz — 
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(i) Cloak-room facilities the depositor leaves his cash 
with his bank and takes it away at will Deposits may b^e 
either on “Deposit A/c” (withdrawable on seven days’ 
notice) or on "Current A/c” (withdrawable by cheque on 

COMBINED BALANCE SHEET OF "BIG FIVE” 

(m order of size Midland , Barclays Lloyds , Westminster , National 
Provincial) 

3 1 ST December, 1955 

Assets are also shown as a percentage of total deposits 


Liaiihhes 


Assets 

£um 

% 

Share capital issued 

781 

Cash (i) 

487 6 

85 

Reserve Fund 

73 9 

Cheques etc {2) 
CaU loans (3) 

300 0 

5 2 

Profit and loss account 

5 7 

422 8 

75 

Deposits 

5,723 9 

Treasury bills and 


Acceptances, etc (7) 

3369 

Discounts (4) 

1,226 0 
1,814 9 

21 4 


Investments (5) 

31 7 



Advances (6) 

1-588 3 

27 8 



Bank Premibes, etc 

42 0 



Acceptances etc (7) 336 9 


r 

6^18^ 


6,218 5 



(i) Till money and balances held with Bank of England with- 
drawable on demand 

{2) Cheques paid in by customers drawn on other banks which are 
in process of collection and also balances held with other banks 
*■ (3) Loans to the Money Market 

(4) Bills discounted and payable mostly by the Treasury but some 
by otfier banks or merchants The latter are bank bills and trade 
bills respectively 

{5) Mainly first-class secunties ("gilt edged") such as long term 
Government loans 

(6) Commercial loans made to customers 

(7) Bills accepted by banks and credits and other engagements 
made by banks on behalf of customers which the banks have to meet 
but on which the customers are also liable to the banks 

demand) , the ratio between the two was approximately 
I I pre-war but has varied from 2 i to 5 3 post-war 
The proportion of current accounts may increase when 
trade is good and more money is circulatmg 

(2) Credit monetization making loans and discounting 
bills to convert the credit of customers into bank credit 
(money) 

(3) ^ Agency functions the collection"of cheques drawn 
on other hanks, the acceptance and collection of bills of 
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exchange , dealing in foreign exchange to assist the settle- 
ment of overseas debts, Stock Exchange, trustee and exe- 
cutor business , safe-deposit facihties , making standing 
order payments , supplymg change and assistmg the central 
bank in keepmg the note isLue in good condition 

These agency functions, although very numerous and 
very extensively used, are not very remunerative, nor is 
the provision of cloak-room facilities though charges are 
made for the keeping of current accounts based on the 
amount of work mvolved Banks make theu: profits chiefly 
on the mterest received on their discounts, loans and mvest- 
ments, which is far higher than the mterest they pay on 
deposit accounts The capital of the banks is, however, 
small m relation to the total assets (some 2 per cent) so that 
a small average rate of profit on the earning assets becomes 
a very handsome rate on the shareholders’ capital Al- 
though it IS complained that banks charge too much on their 
overdrafts, a i per cent reduction on these would almost 
extmguish the dividends paid 

Bankers’ Clearing House 

The eleven leadmg Enghsh branch banks are members of 
the London Clearing House Every branch ofiflce (with the 
exception of those in eleven provincial distncts which have 
their own local clearmgs) sends m daily to its head office 
the cheques which have been paid m to it drawn on other 
branches or banks The cheques drawn on other branches of 
the same bank are settled through the account which each 
branch keeps with its head office, those drawn on other 
banks are sent to the Clearmg House where they are handed 
over to the bank concerned, while the debts due between 
the banks are settled through the account which each bank 
keeps with the Bank of England 

The Bank of England 

The centrahzed English bankmg system consists essen- 
tially of a group of commercial banks, the functions of which 
have been outhned above, all keepmg accounts with the 
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Bank of England through which they settle the debts that 
arise between themselves The Bank of England is therefore 
known as the central bank and as the bankers’ bank 
The Bank was founded m 1694 as a pnvate firm which it 
remained till it was nationalized m 1946 Its dividends 
were limited by custom and it always worked m close 
contact with the Treasury Its mam functions are to issue 
notes, to keep accounts for the Government and for the 
commercial banks — as well as for foreign central banks — 
to control interest rates and to endeavour to keep stable the 
value of the pound both mternally (the home price level) 
and externally (foreign exchange rates) The control of the 
external value of the pound is earned out m conjunction 
with the Treasury, which also has power^ to determme the 
size of the note issue The weekly balance sheet of the Bank 
IS pubhshed m the Press every Friday and shows the posi- 
tion g,t close of busmess on the precedmg Wednesday The 
following is an example 


THE BANK RETURN 
Wednesday, 27th Apnl. 1955 
Issue Department 


Notes Issued 

In circulation 1,731 5 

In Banking Depart- 
ment 18 8 


Government Secunties 1,746 2 
Other Securities o 8 

Silver Com 3 0 

Total Fiduciary Issue 1,750 o 
Gold Com and Bullion o 3 


Capital 

Rest 

Pubhe Deposits 
Bankers' Deposits 
Other Accounts 


Banking Department 


imn 

145 

33 
23 2 
2539 

636 


Government Secunties 
Discounts and Ad- 
vances 18 o 

Other secunties 13 9 


Reserve of Notes and 
Com 


^mn 

3054 

31 9 


3585 


3585 


Currency and Bank NotSs Act, 1954 
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Notes on the Return 
, N otts m circulation are those outside the Bank but include 
those held as till money by the commercial banks 

The Fiduciary Issue mcludes m the Government secunties 
a sum of slightly over ;^ii* millions of Government Debt 
representmg borrowings of the State from the Bank m the 
first century and a half of the latter’s existence By the 
Currency and Bank Notes Act of 1928 (amalgamation of 
Treasury and Bank note issues) the total of notes that could 
be unbacked by gold was raised from £19! milhons to £260 
mithons subject to the “elasticity” dause Between August, 
1931, and January, 1939, the Issue fluctuated between £200 
and £400 milhons as transfers of gold were made between 
the Treasury Exchange Equalization Accormt (which after 
1932 replaced the Bank as the Government instrument for 
controUmg the value of the pound sterhng m relation to 
foreign currencies) and the Bank, or as secunties, were 
transferred from the Bankmg to the Issue Department to 
enable a seasonal demand for notes to be met On ist 
March, 1939, by virtue of the Currency and Bank Notes 
Act, 1939, the Bank’s gold stock which had hitherto beem 
valued at the statutory price of 84s ii^d per fine ,ounce 
was revalued at the market price of over 148s and gold 
representmg the excess value handed to the Treasury 
The Treasury then sold to the Bank £100 milhons of 
gold against Government secunties, thus reducing the 
Fiduciary Issue to £300 milli ons On the outbreak of war 
m September, 1939, the Treasury took over practically the 
whole gold stock of the Bank in exchange for securities, 
the amount of the Fiduciary Issue bemg raised to £580 
miUions Thereafter the Fiduciary Issue was increased 
whenever more currency was necessary and by the Currency 
and Bank Notes Act, 1954, was estabhshed at £1575 milhons, 
agam subject to suc-monthly and two-yearly procedures for 
mcreasmg it By the sprmg of 1935 the figure, under^these 
elasticity arrangements, had become £1750 milhons The 
mcrease is achieved by bnngmg m secunties from the 



54 ENGINEERING ECONOMICS 

Banking Department and handing over the additional notes 
issued agamst these securities to the Bankmg Department 
Virtually the whole note issue smce 1939 is Fiduciary The 
gold stock of the country is therefore completely divorced 
from the note issue 

Gold a very small stock is earned m the Issue Depart- 
ment and revalued currently For the period shown above 
the average price was 250s 5d a fine oz Adjustments of 
the market value to the book value were made by transfers 
between Bank and Treasury to keep the book value 
constant 

Rest a reserve of the Bank of some milhons plus 
accumulated profits which are paid out half-yearly 

Pubhc Deposits divided mto Public Accounts bemg the 
deposits of the vanous Government Departments mcludmg 
the Exchequer and the Post Office Savmgs Bank and H M 
Treasury Special Account This was established m 1948 as 
part of Anglo-Amencan economic co-operation arrange- 
ments to receive proceeds of the sales of dollar goods 

Bankers’ Deposits the deposits of those banks whose 
^busmess is mainly in this country, and almost entirely of 
the eleven cleanng banks 

Otfier Accounts deposits of overseas and foreign central 
banks together with a few long-standing private deposits 
The Bank no longer opens accounts for pnvate persons 
or firms 

Government Securities mcludes Treasury bills These 
secunties are bought by the Bank either to put the Govern- 
ment m funds or to increase Bankers’ Deposits or sold to 
reduce Bankers' Deposits 

Discounts and Advances bills rediscounted for, and 
loans made to, money market firms on the mitiative of 
the latter 

Other Securities securities other than Government 
secunties bought by the Bank on its own imtiative 

Notes and Com the cash reserve of the Bank, the notes 
bemg the surplus of the ;,ssued notes not yet m circulation 
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These notes go into circulation when the commercial banks 
draw on their deposits with the Bank 

The Money Market 

This is in effect the mechanism through which all the 
financial institutions in the City of London come mto con- 
tact with each other to borrow or to lend In the “market ” 
are the big ]omt-stock banks, many London private banks, 
mcludmg the merchant banks, bill-brokers and discount 
houses The Bank of England is outside the market and 
controls it 

The many mstitutions which make up the money market 
are rehcs of the days prior to the formation of the Big Five 
with their omnibus facfiities English jomt-stock banking 
dates only from 1833, and the giant bankmg combmes are 
creations of the penod after the 1914-18 war London as 
the world’s commercial capital developed a great range of 
firms speciahzmg m every aspect of finance Some' firms 
accepted bills (acceptance houses), others discounted them 
(discount houses), others acted as mtermedianes between 
those who had bills to seU and those who wished to mvest 
(bill-brokers) Acceptance houses were usually merchant 
bankers, firms who had graduated from merchanting to 
bankmg, speciahsts m the commerce with overseas countnes 
and channels through which capital was found for the 
development of these countnes But now that the jomt- 
stock banks provide all these facilities the older institutions 
have lost their ongmal purpose and to keep ahve have to 
multiply them functions The acceptance houses are small 
rephcas of the newer banks, discount houses and bill- 
brokers form a closed nng mto which no new firm may 
enter to compete, and the houses have become more and 
more discounters of Government Treasury bills and the 
pbannel through which the Government borrows 

The Treasury biUis the mam “commodity" of the market 
to-day It IS a proimssory note issued by the Treasury and 
running for three months, offered ^or discount every Friday 



56 


ENGINEERING ECONOMICS 


by tender The Government receives the value of the biU 
less discount and at the end of three months repays the 
prmcipal by an issue of fresh biUs The bills are very popu- 
lar with aU firms which have money to mvest which they 
want to keep hquid smce they hre a first-class secunty and 
bemg due to be repaid at the end of three months they 
cannot lose value Any holder of Treasunes can rediscount 
them qmte easily with a discount house or a bank or m the 
last resort with the Bank of England 

The discount houses borrow money at "call” or "short- 
term” from the ]oint-stock banks and receive deposits from 
the pubhc which they mvest in commercial bills (if any are 
available), Treasury bdls, or long-term securities Their 
profits denve from the difference m the mterest rates on 
their loans and their discounts and investments, as well 
as from "jobbmg” — dealing m secunties with a margm 
between buymg and selhng prices 

Interest Rates 

The banks lend money to the “market” at call rate, a 
fVery low rate of mterest smce the loan is repayable on de- 
mand and IS fuUy secured by a deposit of securities with 
the bank The market discounts bank bills (bills of exchange 
accepted by a first-class bank) at market discount rate, 
which IS almost the same as the Treasury bill rate for dis- 
countmg the Government bdls Trade bids are those 
accepted by commercial firms and the rate for discountmg 
these varies accordmg to the standmg of the firm but is 
always far higher than the rate for bank bills Loans to 
customers come outside the money market proper and the 
rates on such loans vary accordmg to the credit of the bor- 
rower, but smce the loan is at relatively long term and 
cannot be passed on to another mstitutioa rates are higher 
than in the "market ” 

Market rates are governed by the supply of loanable 
funds" m relation to the demand for loanS The commercial 
banks wdl always aim at keepmg their market loans and 
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discounts as high as possible in order to increase their rev- 
enue, but their power to expand their assets depends upon 
their cash holding At the year-ends when the banks pre- 
pared their balance sheets for publication, and to a lesser 
extent at the half-years, a tune-honoured custom was ob- 
served known as “window-dressing ’’ The banks called m 
some of then market loans (not their loans to business) in 
order to make a brave shoivmg of cash m their balance sheets 
They defended this callmg-m as a good way of testmg the 
soundness of their chents from time to tune by sending them 
elsewhere to borrow and nowadays when the banks pubbsh 
their figures once a month they have no other motive But 
if for this or any other reason the banks are unwilling 
lenders the "market” can borrow at the Bank of England, 
the lender of last resort The Bank will always lend provided 
there is adequate secunty and at a price The pnce charged 
depends on Bank Rate, which is the minimum discouitt rate 
of the Bank of England for first-class bank bills to other 
than its regular customers This rate is the "roof” of the 
market and becomes an effective rate only when monetary 
conditions are so stnngent that borrowers are dnven to the 
Bank Its pnncipal significance is as a guide to the, whole 
bankmg system — ^but a guide which can enforce leadership 

The Significance of Interest Rates 
If there is a relative shortage of funds and market and 
customer loan rates rise (a rise m Bank Rate is important 
only m so far as it reflects or mitiates a rise m market rates), 
borrowers are penalized All industrial and commercial 
borrowers will be affected but particularly middlemen who 
carry stocks on borrowed money If they have to pay a 
higher rate they will try to reduce their total borrowmg 
and so hquidate some of their stocks This tends to depress 
home trade smce it results m fewer orders for manufacturers 
while the process of hquidatmg is gomg on Another result 
is to cause a drop m prices owmg to the hqmdation and the 
busmess depression, and this, cither thmgs bemg equal. 
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may encourage exports A final result is that funds due to 
foreigners will tend to remain m this country, and foreigners 
may even make fresh deposits here to benefit from the 
higher rate of interest, so that, other thmgs bemg equal — 
that is, if there is no counterbalancmg cause to scare foreign 
funds away — ^the demand for pounds sterlmg wdl mean a 
rise m the exchange value of the pound Broadly speakmg, 
high interest rates are restrictive on business while low 
rates encourage borrowmg and enterprise 

Control of the Monetary System 
The mfluence of mterest rates on business activity has 
]ust been observed, but mterest rates only reflect the rela- 
tion between the supply of and the demand for loanable 
money Therefore some conscious management of the 
monetary system is desuable m order to try to maximize 
soun^, busmess activity Money represents demand , the 
more money there is m use at a given level of prices the 
greater the demand for commodities An mcrease m de- 
mand, not immediately met by increased production, may 
>slso raise prices, which tends, by increasmg profits, to 
encourage further enterprise It is true that the bu3nng 
power of fixed incomes is reduced and that where money 
mcomes are mcreased the rise m real mcomes is not as 
much But if there is an mcrease m busmess activity and 
m employment there is an mcrease m the total real national 
mcome from which many sections of the population will 
benefit If, however, prices nse excessively then there are 
likely to be disturbing effects on the distnbution of real 
mcomes Profits wiH mcrease out of all proportion to other 
mcomes, and the majority of real mcomes are reduced to 
the benefit of a nse m the real incomes of a small section of 
the population This excessive nse m pnces mdicates infla- 
tion, an mcrease m the volume of money m use out of all 
proportion to the mcrease m consumable output 
A reduction m the amount of money available will restnct 
spendmg and mvestmenfi, and though it may ongmate m 
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a desire to stop speculation and "unsound” investment 
(investment in enterprises for whose products there will be 
httle demand) its certam effect wiU be to cause a slackenmg 
m busmess activity and a nse m unemployment This 
dechne m volume of money Telative to output is deflation 
After a period of deflation an attempt may be made to 
mcrease the amount of money m use m order to raise de- 
mand, prices and profits back to a "normal" level This 
hmited mflation is called reflation 

Movmg pnces are imdesirable since they cause busmess 
uncertamty and changes m real mcomes relative to money 
incomes But if pnces are to move, then shghtly nsmg 
pnces and a nsmg money cnculation are desirable m an 
imperfect economic system where much capital and labour 
may be idle , they stimulate production, and cause an m- 
crease m employment and a rise m the total of both money 
and real mcomes It is important to notice that it is not the 
level of prices that matters but whether pnces are nsmg 
or falhng 

The control of the Bank of England over the monetary 
system and prices can be better understood if followed m •, 
conjunction with the Bank Return and the Balance Sheets 
of the Jomt-stock Banks Assummg that the Bank wishes 
to mcrease the volume of money, it will buy secunties 
(especially Treasury bills) m the "open market" (from 
discount houses, brokers, banks) and pay for them by credit- 
mg the accounts of the banks with which the sellers have 
accounts The Bank Return will show an mcrease m both 
Secunties and Bankers’ Deposits The commercial banks 
have an mcrease m cash (at the Bank of England) balanced 
by mcreased deposits for their customers, or if they have 
themselves sold secunties then the increased cash is bal- 
anced by a reduction m mvestments The higher cash ratio 
of the banks now enables them to increase their deposits 
tfll they nse agam to twelve times their cash This they do 
by bu5ung secunties, makmg loans if appioached,'' and 
lowenng interest rates to encourage borrowers Additions 
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to the assets of the banks are paid for by crediting the 
deposit accounts of customers, these deposit accounts 
being, of course, money 

Given a purchase of securities by the central bank and the 
maintenance by the commercial banks of their traditional 
cash ratio the mcrease m the deposits of the latter is auto- 
matic The borrowed money wall, of course, be spent and 
the money obtamed from the sale of securities to the banks 
may be spent , if so prices and trade may recover But if 
business is very depressed it wiU take more than a readiness 
on the part of banks to lend to cause new borrowing, and 
the mcreased deposits derived from the sale of securities 
to the banks will remam idle There are therefore hnuts 
to the efbcacy of mere monetary expansion m causmg trade 
revival " You can take a horse to the water but you cannot 
make it drink ’’ 

The following table shows the relation between various 
items affected by an expansionist monetary pohcy and the 
level of paces and busmess activity — 



The use of Bank Rate as a weapon of monetary pohcy is 
best illustrated m a time of restriction If the Bank wants 
to make money dearer it can raise its rate, but this will not 
be effective unless the market is trymg to borrow from the 
Bank on account of a shortage of funds If the market is 
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“easy,” then the Bank will have to accompany its higher 
rate by an open-market pohcy of selling secunties These 
sales, which axe necessarily to customers of the commercial 
banks, are settled by reducmg the bankers' balances with 
the Bank The banks suSer a reduction m their cash and in 
the deposits of their customers who have bought secunties 
Their cash ratio is now lower, and to restore it market loans 
are called in. secunties aie sold, discountmg will be reduced, 
money rates wiU nse, and the market wiU have to borrow 
at the Bank of England, which puts up its own rate The 
Bank’s power to restrict the use of money is even greater 
than its power to mcrease its use, and it is almost irresistible 
In either case the Bank has absolute power to mcrease or to 
decrease the volume of available funds though it cannot 
guarantee that where additional funds are created they wiE 
be used This becomes a matter for Government policy 
The only limitation to the Bank’s power to buy secui;ities 
and to increase the cash of the commercial banks is the fact 
that the Bank has its own cash ratio to look after The 
deposits m the Bank are withdrawable m the form of notes, 
and the Bank therefore keeps a cash reserve, the size of'< 
which is, however, very elastic The ratio of this reseiye of 
notes and com to total deposits has gradually tended to 
become lower from 30-40 per cent between the wars, to 
20-30 per cent in 1938-9, and nowadays to around 10 per 
cent If the Bank m order to expand its deposits should 
wish to increase its cash to ensure that the reserve should 
not fall too low it could, with Treasury permission, monetize 
secunties by transferrmg them from the Banking to the 
Issue Department and replacmg them with notes But 
smce the Treasury alone may authorize the mcrease m 
the Fiduciary Issue which enables the Bank to expand 
the volume of money, the Treasury is the final arbiter of 
monetary pohcy 

Banks and Industry 

As the deposits of the commercial banks are repayable 



62 


ENGINEERING ECONOMICS 


on demand, or on seven days' notice, the banks aim at keep- 
mg their assets hquid Market loans may be called m at a 
moment’s notice , bills can be rediscounted (though to do 
so would cause a shock smce it is a traditional pohcy of the 
]omt-stock banks never to rediscount) , mvestments can be 
sold, though this would be difficult on a large scale , but 
loans, which may equal 30 per cent of deposits, cannot 
be transferred Bank assets are therefore hqmd only to a 
limited extent and even so only by transfer to other banks 
Liquidity for the whole bankmg system is not possible 
unless indeed the Bank of England took over all commercial 
bank assets and expanded its Fiduciary Issue m order to 
prmt the notes ivith which to pay for them But a general 
liquidation could only arise m a panic in which the simplest 
course would be for the Government to close the banks, as 
President Roosevelt closed all the American banks m the 
pamp of March, 1933, and to reopen them when confidence 
was restored 

However, though general hqmdity is impossible, the 
Bntish banks have always desired a considerable degree of 
* mdividual hquidity — a relic of the days of smaller and less 
well pstablished banks — so that while they provide short- 
term capital for busmess — capital to be used to buy raw 
material and pay wages — they are less prepared to supply 
long-term capital for investment in machinery, buildmgs, 
etc In the depression years 1932-3 several finance com- 
pames were estabhshed to extend credit to small busmesses 
which needed development capital but could not get bank 
loans However, these finance companies usually msist on 
such a degree of established soundness m their prot^g^s 
that the new and possibly prormsmg small concern must 
still rely on personal contacts for finance There is no 
mechanism m existence which can [a) examme the technical 
merits of a new proposition, (6) nurse the new firm or mdus- 
try financially through its early years to bnng it rapidly to 
a stage when it can make a direct appeal for funds to the 
pubhc, wthout msistog" on full control 
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The old-estabhshed heavy industries can, however, get 
^ancial assistance through the banking system and its 
contacts, such as the msurance companies In 1929 the 
Securities Management Trust was established by the Bank 
of England for this purpose, and in 1930 the Bankers’ Indus- 
trial Development Company was formed jomtly by the 
S M T and the jomt-stock banks Various schemes of 
rationahzation were carried out through these channels 
m the iron and steel, coal, shipbuildmg, cotton and tinplate 
industries 


International Banking 

Through the agency of the Bank of England central 
banks were set up in the Dommions m the mter-war penod 
In 1930 the Bank for International Settlements was estab- 
lished at Geneva to act (i) as agent for the transfer of war 
reparation pasnnents from Germany to the former alhes, 
and (2) as a central bank for central banks The first func- 
tion came to an end with the cessation of reparation pay- 
ments m 1932, and the second function proved m practice 
unimportant But smce the war it has had a new lease of, 
life in operatmg the European Payments Union’s^ accounts 
for the settlement of mtemational debts between the West 
European countries At the end of the war there was also 
set up a Bank for Reconstruction and Development with 
Headquarters m New York, and commonly known as the 
World Bank This Bank operates a straightforward bankmg 
rather than a monetary function and is more comparable 
on an mtemational scale to the "Big Five” than to the Bank 
of England, lendmg money for the reconstmction of war 
damaged economies and also for the development of new 
temtones The mtemational funcbon of monetary control 
is earned out by the International Monetary Fund which 
is comparable to the Bank of England on an international 
scale and which is considered further m the Section on 
Foreign Exchange* 

» See p 74 
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( 3 ) FOREIGN EXCHANGE 
Foreign exchange is the name given either to foreign 
currency or to the means by which debts between foreign 
countries are settled Smce money is essentially bank debts, 
it cannot physically move from one country to another, 
but debts m one country must be exchanged for debts in 
another The process of making mtemational pa3mients is 
therefore one of exchangmg the ownership of bank balances 
an Enghshman makmg a pa3rment to France must obtain 
a bank balance m francs and give m exchange his bank 
balance m sterhng The proceeds of British exports give 
merchants and banks in this country foreign currency which 
they use m payment for imports 

The Mechanism of Exchange 
Foreigners may pay for imports with cheques or bills of 
exchange The British exporters seU these for sterhng to 
their banks, who get them collected m the foreign centre 
and put to their accounts Bntish exporters now have 
deposits with home banlcs, and the latter have deposits with 
^foreign banks which formerly belonged to foreign importers 
Bntish importers can pay their banks sterhng and m ex- 
change receive cheques drawn on the banks' foreign deposit 
accounts with which they pay their foreign creditors For 
speedier payment telegraphic transfers (T T ) are used 
the Bntish bank wires to the foreign bank with which it has 
an account to transfer the deposit at once to the account 
of a specified person For large amounts T T 's are mvan- 
ably used smce at the same time that the Bntish debtor 
pays sterhng mto his bank the foreign bank pays foreign 
currency over to the creditor Mail transfers (M T ) are 
instructions to make payments similar to T T 's but sent by 
post Both M T 's and T T ’s are safer than cheques since 
there is no danger from loss 

' Exchange Rates • 

The ratio at which exchanges between two currencies 
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take place is governed by the laws of supply and demand 
This IS best illustrated by taking the rate of exchange 
between the British and New Zealand pound The purchase 
of New Zealand goods hy this country means the payment 
of sterhng mto the New Zealand banks in London, for 
account of the New Zealand branches, for account m turn 
of the New Zealand exporters Out of these sterhng bal- 
ances New Zealand can pay for imports from this country 
When the payment of sterhng into these accounts and the 
withdrawals out of these accounts axe m eqmhbnum then 
the rate of exchange will be steady But if New Zealand 
increases her imports her London balances will gradually 
become exhausted and the New Zealand banks wiU approach 
a position when they will be unable to supply any more 
sterhng and when New Zealand will be unable to pay for 
any more imports Before this pomt is reached, however, 
the New Zealand banks will respond to the deman^ for 
sterlmg by raismg its price m terms of New Zealand pounds, 
quotmg, say, £NZioi per^ioo The New Zealander wishmg 
to buy Bntish goods finds he must pay to his bank in New 
Zealand £NZioi for ^^loo to be paid out m London, and-) 
this by makmg imports dearer checks them But the British 
importer finds that if he pays £ioo mto the New Zealand 
bank m London he gets £NZioi which encourages him to 
buy New Zealand produce 

In the case of currencies other than those of the Doimn- 
10ns, which, with the exception of Canada, are only dealt 
in through a small "nng” of banks which all charge the 
same rates, deposits abroad are held by a large number of 
London banks and there is considerable competition among 
these m the buymg and seUmg of them foreign currency 
balances so that there are considerable fluctuations m 
quotations The same prmciple, however, governs the 
movement of exchange rates when there is a heavy demand 
for foreign bank balances the price of these nses and less 
foreign currency vofl. he given per £, but when foreign 
bank balances are bemg heavily sold, that is when foreign 
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debts to this country are m excess of this country’s debts 
abroad, more foreign currency -will be given per £ 

The Balance of Payments 

What IS behmd this supply of and demand for exchange ? 
The demand for foreign currency arises from British imports 
which must be paid for m foreign currency, while the supply 
arises from the proceeds of British exports The balance of 
supply and demand is known as the Balance of Payments 
or the Balance of Indebtedness, and m the case of this 
country many items enter mto this balance other than 
imports and exports of goods Imports, m fact, are paid 
for not only by merchandise exports but also by so-called 
“mvisible exports," the performance of services such as 
shippmg, bankmg, insurance, merchantmg In addition 
this country has some £3700 milhons of overseas invest- 
ment^ and the interest on these is ultimately paid for m the 
form of imports The table on page 67 shows the British 
balance of payments for the average of the years 1952-4 

These calculations are published half-yearly m Govem- 
•ment White Papers, but each month the Board of Trade 
pubhshes figures for the "visible trade ” The imports are 
there quoted c 1 f (cost, insurance, freight) and appear 
about 10 per cent greater, because of the shippmg and 
msurance elements m the total, than would the fob 
figures If, therefore, 10 per cent is deducted from the total 
imports c 1 f , the figures are then comparable to those 
overleaf 

In addition to the surplus shown m the table, this country 
received net payments from the U S A as “Defence Aid” 
averagmg fyz milhons over the three years, raismg the 
favourable balance to an average of £212 milhons per 
annum How was this settled? Surpluses can be {a) m- 
vested abroad, either as a long-term loan or merely by 
leavmg the debt owmg as a bank balance , {b) used to pay 
off loans, whether long-term or short , of (c) settled m gold 
Deficits are similarly financed, but m reverse In the three 
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years 1952-4 all these methods were used m different ways 
each year, but on average this country invested nearly 
three-quarters of the surplus, £146 millions, reduced the 
balances held by foreign banks m this countiy (known as 
the sterhng balances) by £15 milhons, and received £51 
mdhons m gold — a total of £212 milhons 


BALANCE OF 
Average fq 

Demand for Foreign Currency 
£ism 

Total Imports (fob) 2,947 

Spent on shippmg 265 

Spent on interest, etc 231 

Spent on travel 91 

Spent by Government 

(mamly military) 218 

3.752 


PAYMENTS 
)R 1952-4 

Demand for Sterhng 

/I 

British Exports 2,654 
Re-exports 117 

Received for shipping 
Received for interest, etc 
Received for travel 
Received by Government 
Received for commercial 
services and miscel- 
laneous 


The balance can also be expressed m the foUowmg 
simplified way — 

Visible items fmn. 

Total imports (fob) 2,947 

Less Total exports (fob) 2,771 

Visible Adverse balance 176 

Invisibles (net) 

Shipping (385-265) 120 

Interest, dividends, profits (29 1-23 1) 60 

Travel (SS-gi) — 3 

Government (53-218) — 105 

Other income 285 


Investment abroad or foreign loans may be made directly 
to Governments, to companies operatmg abroad, or 
privately , but the loan is necessarily m a tangible form, 
e g exports of mdustnal equipment, although if the lending 
country’s export trade is in a weak competitive position the 
borrower may wish to seU his borrowed currency for the 
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currency of the country where he wishes to buy, thus 
depressing the value of the lender’s currency Nowadays 
lenders insist, unless there is a special reason, that over- 
seas loans be spent m the lending country ^ 

Foreign lending must be accompanied by a willmgness to 
import the produce of the borrower m payment of interest, 
for this mterest tends to make a payments balance adverse, 
money will be owed and, unless the debtor is a gold- 
producmg country or has large gold reserves, either goods 
must go out m settlement or the borrower may be forced 
to default 


Purchasing Power Parity 

Behmd the balance of payments is the level of pnces If 
Bntish pnces tend to rise relative to world pnces this dis- 
courages exports and encourages imports, and vice versa 
An “^unfavourable” balance of payments means a reduced 
demand for sterhng, smce there are less Bntish exports 
to be paid for, and a fall m the exchange value of the pound 
correspondmg to a fall m its mtemal value The theory 
ftthat the rate of exchange (reflectmg the external value of 
the £j tends to move with the home price level (the internal 
value of the £) is known as the purchasing power parity 
theory that is, that the panty between two currencies — 
the level at which they are m equihbnum — ^is the rate that 
represents them relative purchasing powers If there are 
$2 So per it is because f2 So buy m U S A what buys 
in England Speahmg broadly, m terms of aU goods and 
not of smgle articles, and allowmg for tariffs and transport 
charges, this is the case 

Exchange rates may, however, be temporarily affected 
by other factors Speculators may offer to sell sterhng and 

^ U S A has given dollaxs (but the process would have been the 
same for a loan) to West European countries for the purchase of 
weapons But instead of insistmg that the weapons must be bought 
in U S A has allowed the borrower to use the dollars to buy its 
requir&ments m another West European counfly This is known as 
an 'off-shore purchase" and enables the seller of the weapons to 
earn dollars to make commelcial purchases m U S A 
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to buy dollars so that dollars may rise m value and then the 
speculator sells out his dollars and gets back sterling with 
a profit Then there are capital movements or the move- 
ments of "hot money,” that is, funds belongmg to persons 
and mstitutions which seek perpetuaEy the “ safest ” country 
pohtically To counter the influence of these abnormal 
currency demands and to ensure that the foreign exchange 
value of sterhng moves only gradually and m accordance 
with trade factors the Treasury estabhshed m 1932 an Ex- 
change Equalization Account operated in conjunction with 
the Bank of England The Account is a fund of both sterling 
and gold, ongmaUy totalhng £375 miUions, the gold 
bemg saleable for foreign exchange m any country The 
gold m the Bank of England was a reserve for the gold m the 
Account, and smce the outbreak of war m September, 1939, 
the Account holds the whole stock of the country If there 
is a sudden demand for sterhng the fimd borrows popnds 
by selhng Treasury bills on the money market and supphes 
the sterhng requued m exchange for the foreign bank 
deposits offered with which it buys gold from the central 
bank of the country concerned If there is a heavy demand ■» 
for, say, dollars, the fund wiU sell gold to the Amencan 
Treasury for dollars, which will then be sold agamst sterhng 
The fund, therefore, by supplymg either sterhng or foreign 
exchange on demand, can stabihze the value of the pound, 
though it will not trj? to prevent changes m the long-term 
exchange value due to a change m relative pnces between 
this and other countnes A sunilar stabilization fund 
technique is operated by many European countnes and by 
the USA and there is considerable co-operation 

The Gold Standard 

Up to September, 1931, exchange rates were kept stable 
through the automatic working of the gold standard When 
all countries had a fixed relationship between their standard 
money and gold (in England the pound was 123 27447 
grams standard of gold) through {a) the price of gold bemg 
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fixed by law and (6) the central bank being obliged to buy 
and sell unlimited quantities of gold at this pnce, then ajl 
rates of exchange were fixed at the ratio of the gold contents 
of each currency (the mint pars of exchange) The volume 
of money varied directly with the amount of gold m the 
central bank, the pnce level tended to move the same way 
and mtemational pnces therefore tended to move together 
Gold was thus a universal standard but it was sub] ect to the 
fault that if world gold output rose more rapidly than norm- 
ally then the value of gold fell relative to all other goods, so 
that prices which were measured m terms of gold rose 
While if gold output failed to keep pace with growmg 
mdustnal output then its value rose and pnces of com- 
modities m general feU 

Under the mtemational gold standard mternal monetary 
policy was to keep the pound Imked to gold at a fixed price 
and ^vith a rigid exchange value If home pnces rose rela- 
tive to world pnces then they had to be brought back to 
the world level else the balance of trade became unfavour- 
able and gold had to be shipped to pay for surplus imports 
► Were no more gold to be available then the pnce of foreign 
currency would rise until imports had been discouraged 
and exports mcreased But this pomt of gold exhaustion 
would not normally be reached smce as gold flowed out the 
monetary authonties restncted bank credit to force pnces 
back to the world level The home price level weis therefore 
tied to the world pnce level, with which it had to move, 
and exchanges were kept stable 

Abandonment of the Gold Standard 

The depression of 1929-33 brought with it faUmg world 
pnces which dragged Bntish pnces with them Falhng 
pnces involve cuttmg costs and wages but it was pohtically 
impossible to reduce costs m this country sufficiently to 
brm^ home prices mto hne with world^pnces Further m 
1931 there were heavy scare withdrawals of gold from this 
country when it was reahzed that larger sums were owed 
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abroad in respect of past deficits on the balance of pa3nnents 
than there was gold to cover them Every foreign holder 
of bank balances in this country tried to buy gold with his 
balance in order to take it home, and when the Bank of 
England was down to its last £120 milhons of gold it decided 
that this was too valuable as a war chest to be let go, so in 
September, I 93 i> th^ Bank refused to sell any more gold and 
the gold standard was abandoned The price of gold in the 
open market was henceforth free to move Great Bntam 
then pursued an independent monetary pohcy aiming first 
at raismg prices to restore profits This mvolved a sharp 
fall m the exchange value of the pound (counteracted when 
other countnes also followed a pnce-iaismg pohcy) but smce 
then the pohcy of this coimtry and afterwards of aU other 
countries has been to concentrate on internal pohcy and to 
allow the exchanges to fluctuate if home pnces varied from 
foreign , 

The old pohcy was one of ngid exchanges and flexible 
pnces , the depression moved the emphasis to stable pnces 
and flexible exchanges, post-war policy has sought by 
mtemational co-operation to achieve stability in both» 
pnces and exchanges But the significant fact is that 
countnes have discovered how to manage their currencies 
mstead of lettmg gold movements do it automatically 


Exchange Control 

The pohcy of mdependent home pnces and flexible ex- 
changes mvolved the settmg up of control funds, e g the 
British Exchange Equalization Account to counter specu- 
lation, m some countries and of "exchange control" m 
others Exchange control enables a country to control its 
foreign trade All exporters are obliged to sell the foreign 
currency they receive to the central bank, which then 
resells to the importers of such goods as the State desires 
to import The German “guns mstead of butter ” pohcy was 
m practice one of reserving the proceeds of German exports 
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for the purchase of armament materials m preference to 
consumers' goods An "xmfavourable" balance of trade 
cannot develop since the State will authorize imports only 
up to the amoimt of foreign exchange available from 
exports 

Exchange control is the child of economic difficulty 
bom out of depression or war In depression many coun- 
tnes found they could not meet all their overseas debts, 
e g mterest payments, on account of a big drop m the 
value of their exports, so m order to prevent heavy sales of 
their currency from depreciatmg it, they “blocked” the 
bank balances due to foreigners and merely refused to allow 
them to be offered m exchange for foreign currency The 
problem of excess demand for foreign currency was solved 
by cuttmg off the demand at source , the foreigners were 
left with their funds m the debtor country m which they had 
to spend then money themselves, smce they were not 
allowed to exchange it for their own currencies Exchange 
control coupled with the power to control imports is thus 
an alternative to a very heavy depreciation of the exchange 
»value of a currency 

The outbreak of war mvolved exchange control m the 
belhgerent countries In Great Britain, for mstance, the 
leadmg currencies could only be dealt m through the 
Bank of England, which acquired the proceeds of exports 
and dispensed available currency to pay for imports m 
order of war importance The rates of exchange were 
detemuned by the Bank 

Durmg the war the problem of findmg foreign exchange to 
buy Amencan goods was solved by "lend-lease” — a devise 
which meant that this country received foodstuffs, materials 
and equipment without payment After the war "lend- 
lease” ended, to be later replaced by Mutual Aid and 
Defence Aid as channels for supplymg doUax goods Mutual 
Aid was so called smce this country offset doUar assistance 
it received by providmg sterhng for Amencan mihtary 
expenditure m this country 
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Post-war Developments 

. An important element in post-war reconstruction is the 
future of international trade Although the tendency to- 
day IS for all countnes to aim at some degree of self- 
sufficiency and at "balanced economies” — a balance 
between agnculture and raw matenal production on the 
one hand and manufactunng industry on the other — there 
IS a large measure of mutual advantage to be gamed from 
international exchange As with men, so with nations, 
some have particular advantages and if each country con- 
centrates on domg those things m which it has a relative 
advantage compared with other countnes, so world ouput 
wiH be highest This is known as the theory of comparative 
costs that it IS to the mutual advantage of all nations to 
concentrate on the production, not simply of the things 
they do better than other nations, but of the things m 
which their comparative advantage is most marked How- 
ever, if a country is m danger of havmg unemployed re- 
sources it will seek to develop mdustnes not smted to it, 
rather than leave such resources idle It will develop 
"protection” and aim at self-sufficiency ' 

The first requisite for a healthy mtemational trade is 
healthy national economies A country organized for full 
employment wiU m its own interest (but allowing for 
strategic considerations) want that employment to be con- 
centrated on the thmgs it can do most efficiently it wiU 
import the goods it cannot produce to such relative ad- 
vantage as other nations and export its own speciahties m 
exchange No mtemational monetary system can be a 
substitute for this basic condition for the optimum level of 
foreign trade 

An mtemational monetary system is, however, necessary 
to settle the debts ansmg through international trade and 
the United Nations, mstead of trymg to go back to the old 
gold standard and afraid of the chaos of unregulated Ex- 
change Funds, set up an International Monetary Fund ^ 

1 At the Bretton Woods Con:Srence, July. 1944 
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Each member nation contributed a quota of its cunency to 
the Fund and became entitled to draw on the Fund for any 
currency it needed up to specified himts paying m its own 
currency The Fund keeps a watch on the members’ 
balances of pa5raient and the theory was that the Fund 
should give advice and assistance to countries which were 
out of balance so that they could put themselves nght 
But m practice countries were not prepared to surrender 
their sovereignties to the Fund — ^they did not care for the 
advice (especially as it was mamly the advice of a wealthy 
United States given to an impoverished Europe) and would 
qmckly have squandered any assistance So the Fund could 
not cnticize the domestic policies which might cause high 
prices it could only observe the fact and agree that the 
remedy was to bnng the national and world prices mto hne 
by ad]ustmg the exchange value of the currency Exchange 
stability WELS desired, but it was regarded as more important 
that exchange rates should accurately reflect the true 
value of a currency 

However, the Fund has estabhshed a code of good 
n conduct m international monetary affaus, such as agreement 
not to let exchange rates move outside narrow limits with- 
out consultation with the member countnes, and provides 
a forum for considenng how to achieve exchange stabihty 
together with full convertibdity — ^the free exchange of one 
currency for anothei 

European Payments Union 

The International Monetary Fund (IMF) coifld not 
work as a true central bank smce aU the world wanted 
dollars and the dollar countnes did not want other cur- 
rencies So m Europe there was set up m 1948 a European 
Payments Union (E P U ) a union of the West European 
countnes whose overseas trade problems were sufficiently 
similar to let them operate more or less as equal partners 
The central banks of each of the countnes concerned aU 
banked with the Bank for International Settlements 
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(BIS) paying into their accounts all the currency they 
received from the other countries of the Union and being 
able to draw out of their accounts any of these currencies 
they wished But if any country drew out more other 
currencies than it paid in, it was required — ^beyond an 
agreed limit — to settle part of the difference in gold Thus 
the general effect of the E P U has been to give a consider- 
able elasticity in the foreign exchange transactions between 
the European countries concerned, all countnes giving each 
other a certain margm of credit beyond which margin the 
debtors had to start paying gold 
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COMMONWEALTH AND WORLD RESOURCES 

The vital role played by mineral products m building up 
the matenal side of modem civilization is well known 
They are the basis of engmeermg construction and on them 
mdustnal development depends 
With the advent of the Industnal Revolution coal and 
iron were required m ever-mcreasmg quantities for the 
steam engine and new machinery Fortunately, this 
country was favourably situated m this respect, and it was 
the contiguous resources of iron ore, coal, and limestone 
which raised it to the forefront of mdustnal development 
last pentury Even vaster resources existed m the United 
States and Western Europe, however, and m time this 
country’s pro duction was surpassed In the present machme 
age fuel for engmes and metal for tools are the most impor- 
ptant factors, and have changed the balance of world power 
The growth and operation of our mdustnal structure have 
been made possible by the mcrease m consumption of 
mmeral products 

Smce the beginning of this century more metals and 
mmerals have been produced than in all preceding centunes 
Between 1903 and 1913 the world output of iron — ^the 
daily bread of all mdustnes — ^mcreased 68 per cent, and big 
mcreases were recorded in other metals as shown opposite 
Following the world trade depression of 1929-33, the output 
of mmerals resumed its upward path, the tremendous 
stndes m world consumption bemg due to further expansion 
of transport facdities and increasmg mechanization m 
mdustry and agriculture 

First of all we may mquire what is meant by “resources ’’ 
They are those mmeral deposits, the extraction of which 
IS payable under existing econonuc conditions Deposits 
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cannot be extracted if the costs exceed the value of the 
mineral recoverable A small fall m price may make quite 
a difference to the visible reserves, unless the State is pre- 
pared for special reasons to cover the loss and, on the other 
hand, the economic avadabihty of mmeral deposits is pro- 
foundly affected by improvements m methods of extraction 


Increased Output or Metals 


Copper 

Zme 

Lead 

Tm 

Alu min ium 

Nickel 


1913 over 1953 over 
1903 1934 

68 165 

68 97 

73 84 

28 30 

17 50 

875 1270 

233 150 


Recent advances in this direction have brought l^ge 
masses of ore mto the realms of payabihty For example, 
not many years ago the reserves of lead and zmc were com- 
paratively limited, but the differential flotation system 
showed how to separate lead and zmc sulphides, and reserves * 
went up Improvements m the extraction of tm, gold and 
copper (combmed, of course, with the large scale on which 
they are conducted) have also rendered lower grade ores 
payable Mechanization has been mtroduced mto every 
stage of the metallurgical processes Another science which 
has helped to mcrease resources is economic geology — for 
example, new oil-fields have been developed by geological 
deduction 

The first thmg that strikes one about the world distnbu- 
tion of mmeral resources is its erratic nature For example, 
as regards copper ore, in 1937 North and South America 
with 12 per cent of the world population produced 62 per 
cent of the total output Some countries have a virtual 
monopoly m certam metals, e g Canada in nickel 
The development of the vast mtenors of Russia and Cliina 
may alter existmg monopolies but at present this is unlikely 
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to ha\e any effect other than making these countries self- 
sufhcient Suiveys axe continually bemg made but the 
mequahty of distribution may be taken as permanent 

Fuels 

Coal is, of course, the most important fuel, and the 
reserves are probably 5000 tunes the world’s annual 
consumption They are distributed roughly as to nearly 
half m North America and nearly half in a belt stretchmg 
across Bntain, Northern Europe, USSR and China 
Reserves in the Southern Hemisphere are very small There 
are, howevei, small fields m South Afnca and Australia 
The order of output stands as follows (i) USA, (2) 
USSR, (3) UK, (4) Germany, while as regards the 
productivity per mmer (excluding USSR) the order is 
(I) USA (2) Germany (3) U K 
Before 1914 Great Bntam produced about 30 per cent 
of the world’s output, though the proportion to-day is rather 
less than 20 per cent Cheap coal is still the keystone of our 
econormc position, as our water power is inadequate, 
though m time atomic energy will make it less important 
The demand for home industnal consumption may be 
divided mto five groups electricity and gas, iron and steel 
trades, other mdustnes, railways and coastal shippmg 
The export of coal has been fundamental m the develop- 
ment of our mercantile marme Although competition, fuel 
economies, and the development of alternative sources of 
power and of new deposits have reduced this country’s 
shipments, 16 per cent of output was stiU exported and 70 
per cent of output was seaborne before the war 
As there is no cheaper alternative m Great Bntam, 
conservation became imperative, and considerable progress 
has been made m more efficient carbonization by low- 
temperature processes and full by-product recovery There 
have also been developments m its more economic use in 
central stations for electnc power supply 
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Coal, however, will not be so overwhelmingly important 
vn the future as it was m the nineteenth century 


CoAi. Output (nulhoa metric tons)* 



1937 

1953 

USA 

448 

436 

UK 


228 

Germany 

185 

128 

USSR 

123 

320 

France* 

44 

53 

Poland 

36 

89 

Belgium 

30 

30 

World 

1.307 



Coal and Coke Utilization 

The mam change m recent years in coal utilization m this 
country has been the big mcrease m the consumption for 
electncity m 1938, out of a total weekly production of 
4 35 milhon tons, power stations only took 6^ per cent , 
m 1954 the output was nearly as much but the power 
stations took 18 per cent 

Total consumption was distributed m 1954 as follows— ^ 
Thousand tons 
per week 

Electncity production 762 

Gas and coke production 525 

Coke ovens 512 

— 1.037 

Railways 262 

Iron and steel 128 

Engineering and other metal mdustnes 68 

Other industries 588 

Domestic 727 

Miscellaneous and by colhenes 536 

Total 4 108 

Exports and Bunkers 313 

Less Imports 58 

255 

Total consumption of home produced coal 

1 The figures m t^s and the tables that follow have been taken 
from the Statistical Year Book of the United Nations, igsf The 
metric ton is the umt of measurement throughout. 

> Plus Saar 13 and 16 respectively * 
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The average weekly production of coke in 1954 was 
578,000 tons of which three-fifths came from coke ovens and 
two-fifths from gas works Of this total output 40 per cent 
went to the blast-furnaces 

Petroleum 

Although petroleum is an mcreasmgly important fuel, it 
will probably not serve as a replacer of coal The world 
production has under 10 per cent of the energy of the total 
coal production 

On. (nullion tons) 



1937 

1953 

USA 

172 9 

3189 

USSR 

27 8 

525 

Iran 

104 

32 3 (1950) 

Indonesia 

7 3 


oRumama 

7Z 

90 

Mexico 

69 

104 

Venezuela 

27 2 

942 

Canada 

03 



4 2 

27 7 

Arabia, Kuwait and Qatar 

NU 

885 

World 

280 0 

605 0 


There is some oil m Tnnidad , otherwise (Canada apart) 
the Commonwealth is deficient in petroleum hence Bntish 
mterest m the Middle East supphes 

Considerable developments have been made m the 
hydrogenation of coal, but the crux of the question is, will 
it pay without Government protection — at least for some 
time to come? The demand for petroleum will, however, 
have to be met more and more from resources of shale and 
coal Germany and Great Bntam have developed hydro- 
genation most fully, but even m Germany the annual output 
of oil from coal, which exceeds i milhon tons, was m 1939 
barely one-fifth of total consumpfaon 

Water Power 

There are mexhaustible resources of water power m the 
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world, but the world’s total water power could be econ- 
ouucaUy developed by 6o per cent^ of the present coal out- 
put Large hydro-electnc stations are, however, favoured 
by their low operating costs, and compete with the best 
coal-producing centres The chief sources of water power 
are USA, USSR, Canada, Norway, the Balkans, 
Sweden, Austna, France, Italy and Spam Even in New 
Zealand the volume of water power that can be economically 
developed is madequate for the country^’s prospective needs 
and natural steam is being harnessed by methods already 
pioneered in Italy 

In the United Kingdom hydro-electric power is developed 
by the North of Scotland Hydro-EIectnc Board which is 
buildmg a senes of dams and power stations throughout the 
Highlands which feed power southwards through the "gnd ” 

Electricity Generation 

The importance of coal m generating electncity m U K is 
seen m the fact that just as the total electncity output has 
been increased more than fourfold m the past twenty years, 
so has the quantity of coal used in its production Although 
the use of oil-fuel has mcreased seven times, j'et only 180,000 
tons a year are used against nearly 40 million tons of coal 
and coke Twenty years ago, 17,000 kw -liours were pro- 
duced and water powder only accounted for 3 per cent of the 
output in 1954 water power — although multiplied three 
tunes — only accounted for 2k per cent of the 72 milhon 
kw -hours produced 


Atomic Energy 

The future of electncity^ generation no doubt hes in 
atomic energy Apart from the technical knowledge and 
equipment — ^ivhich at present Imriits the development of 
atonuc energy to the great mdustrial countnes — the raw 


^ 1939. but the post-war expansion has been mainly m thermal 
stations Even m North America, 'which produces half the world’s 
electncity (excluding U S S R ) So per cent is thermal 
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matenal requuement is uramuni, though other similar 
minerals are becoming increasingly important Smce the 
war-hke uses of atomic energy at present dommate the 
peaceful uses, details of uranium production are not freely 
available But there are substantial deposits m Canada 
and the USA, France, Chma and South Afnca 

Iron and Steel 

Over 40 per cent of the world’s reserves of iron ore are 
m the USA, but India has about ii per cent Canada 
has 9 per cent. Great Bntam 5 5 per cent, Newfoundland 
3 5 per cent and there are reserves m the West Indies The 
maximum world output of iron ore has nsen to 120 million 
tons per annum excludmg USSR and Chma 
To-day the British Commonwealth produces only about 
10 per cent of the world’s iron ore and 12 per cent of the pig- 
ironr Yet m 1870 Great Bntam produced about 50 per cent 
of the world’s pig-iron output, mamly from the hematite 
ores on the north-west coast, and no iron ore was imported 
The nch ores are, however, approachmg exhaustion, and our 
'■ present iron production is made half from home ores and 


Iron Ore (metallic content, mn tons)* 



1937 

1953 

^ 1953 

Percentage 
of total 

USA 

370 

60 I 

49 3 


II 5 

13 8 

II 3 

Sweden 

9 I 

10 I 

83 

UK 

43 

45 

3 7 

India and Malaya 

29 

30 

2 5 

Germany 

28 

34 

2 8 

Luxembourg 

2 2 


I 8 

Algeria 

13 

I 8 

I 5 

Austraha 

I 3 


I 8 


0 6 



World 

81 4 

1220 



^ In this and the foUowmg tables the USSR is excluded, unless 
otherwise stated, because lack of information, and Germany 
covers, in 1953, Western Germany only 
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Pig iron (mn tons) 


■ 

1937 

1953 

1953 

Percentage 
of total 

USA 

378 

70 0 

42 3 

Germany 


II 7 

70 

USSR 


28 0 

16 9 

UK 

II 4 

6 9 

France 

World 

79 

103 2 

88 

1660 

53 


Crude Steel (mn tonal 



1937 

1953 

1953 

Percentage 
of total 

USA 

514 

101 3 

43 6 

Germany 

19 8 

134 

66 

USSR 

177 

380 


UK 

132 

179 

77 


79 


43 

World 

1353 

2320 



half from imported ores About 30 per cent of the ores used 
come from Spam, Sweden and Morocco It is cheaper to use 
ores from Spam than from Newfoundland, m fact, this 
question of economy is the reason why only about half of 
the Commonwealth production of iron is made from its own 
ores, whilst it could m fact support all its requirements 
India IS the oldest iron-producmg country in the world, and 
has a considerable export trade, e g with this country and 
Japan 

Australia has resources m New South Wales, and could 
supply its own requuements and those of New Zealand 
Canada at present imports iron from the USA and Great 
Bntam, but is potentially self-supportmg South Africa 
has also started to develop its own industry 

Manganese 

Manganese is of vital importance m the production of 
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iron and steel, being used chiefly as spiegeleisen and ferro- 
manganese India could supply all the Conunonwealtt 
requirements 


Manganese Ore (Thou tons) 



1937 

1953 

1953 

Percentage 
of total 

India 

534 

S97 

320 

Gold Coast 

278 

393 

14 0 

Umon of S Africa 

269 

333 


Brazil 

126 

73 

2 5 

Cuba 

60 

163 

60 

Morocco 

28 

166 

60 

World 

1,510 

2,800 



r Steel Alloys 

Nickel IS principally used m alloy steels and nickel- 
chromium alloys The sources of supply are in Canada 
(over go per cent), where the Sudbury nickel-copper ores 
me the largest deposits m the world, and m New Caledonia 
The U S A IS the biggest producer of the metal 
Chromium ore is mined extensively m the Commonwealth, 
which IS, however, dependent on foreign supplies for the 
metal A large part of chrome ore supphes go to Norway and 
Sweden for smeltmg by the cheap hydro-electric power 
there 


Chromium Ore (thou tons) 



1937 

1953 

1953 

Percentage 
of total 

S Rhodesia 

135 

202 

14 5 

Turkey 

96 

447 

320 

Umon of S Africa 

75 

^323 

23 0 

Phdippmes 

35 

206 

14 5 

World 

490 

1.400 
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Cobalt comes mainly from the silver-cobalt-mckel ores in 
Ontario, and the Commonwealth is m an independent 
position as regards this metal 
Tungsten ores are found mainly m China (nearly 50 per 
cent), Burma, US A , S Amenca and Austraha, and the 
output of the Commonwealth is probably equal to the 
demand 

Molybdenum ores come prmcipally from the USA, but 
there are deposits m Austraha, Norway and Canada 
Cadmium ores come pnncipaUy from the U S A (53 per 
cent m 1937), while other sources are Germany, Canada 
and Austraha 

Antimony was mined mamly in China (36 per cent in 
1937) but production there is no longer known and supphes 
come mamly from Mexico, S Amenca and S Afnca 

Non-ferrous Metals Copper 
Copper IS the world’s second important metal About 
one-third of the world's production occurs in the USA 
while the Commonwealth makes about 25 per cent Most of 
the copper made m the United Kmgdom comes from im- 
ported ores, regulus and precipitate, and there is a need for 
more refinenes here as two-thirds of our copper is unported 
Canada and Rhodesia are the chief Commonwealth sources 
and could supply the Commonwealth 


Copper Ore (thou tons) 



1937 

1953 

1953 

Percentage 
of total 

USA 

764 

840 

35 

Chile 

413 

363 

15 

N Rhodesia 

250 

368 

15 * 

Canada 

249 

228 

9 

World 

2,190 

2.440 
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Copper (Smelter) (thou tons) 



1937 

1953 

1953 

Percentage 
of total 

L S \ 

S2O 

951 

390 

Chile 

396 

337 

140 

Canada 

210 

188 i 

75 

N Rhodesia 

212 

368 

15 0 

Belgian Congo 

World 

I5I 

2 230 

214 : 

2 460 1 

85 


Zinc 

Some of the principal sources of zinc ores are the USA, 
Austraha, Canada and Silesia The biggest producers are 


Zinc Ore (thou tons) 



1937 

1953 

1953 

Percentage 
of total 

US t 

56S 

496 

200 

Germany- 

166 

91 

35 

Other European 

300 

329 

130 

Austraha 

207 

241 

9 5 

Canada and Newfoundland 

232 

362 

145 


155 

226 

90 

W'orld 

1.824 

2,500 



Spelter (Smelter) (thou tons) 



1937 

1953 

1953 

Percentage 
of total 

USA 

505 

831 


Belgium 

21S 



Germanj 

164 

148 

7 ° 

Canada 

144 

225 


Poland 

107 

87' 

40 

Austraha 

71 

92 

45 

U K 

63 

74 

3 5 

Other European 

177 

335 


World 

r.550 

•li.iao 



1948 
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the U S A , Belgium and Germany The Broken HiU mines 
are the most important in the British Commonwealth, but 
ores are also mmed in British Columbia, Burma, Rhodesia 
and Tasmania The output should supply the Common- 
wealth consumption, but our smeltmg capacity is insuffi- 
cient Before the war of 1914 almost all the spelter used m 
this country came from imported ores The pnncipal use of 
zinc is for galvanized sheets, which account for about 60 per 
cent Brass, bronze and anti-fnction metals consume about 
25 per cent 


Lead 

The USA has the largest resources of lead ores, but 
Australia and Canada are also favourably endowed. 


Lead Ore (thou tons) 



1937 

1953 

1911 

Percentage 
of total 

USA 



180 

AustraUa 

250 

2O7 

155 

Canada and Newfoundland 

216 

179 

105 

Mexico 

218 


130 

Germany 

75 

63 

35 

\ ugoslavia 

6b 

85 

50 

Peru 

42 

123 

70 

Other European 

150 

255 

90 

World 


I 720 



Lead (Smelier) (thou tons) 



1937 

1953 

1953 

Percentage 
of total 

USA 

423 

424 

25 5 

Austraha 

232 


130 

Mexico 


214 

130 

Canada 

181 

150 

90 

Germany j 

165 

loS 

65 

Other European 


346 

2 I’0 

M orld 1 

1600 

1.660 
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Bntisli ores are no longer significant The Commonwealth 
supplies only about two-thirds of its requirements De 
velopments are occumng, howerer, in Northern Rhodesia 
The Commonwealth produces about a quarter of the 
world’s pig lead, but cannot fill all our requirements, and 
smelting capacity needs to be mcreased 


Tin 

Before the war ore production m the Commonwealth was 
half the world’s output though now it has fallen to 40 per 
cent In addition to British Malaya, there are oies m 
Nigena, Australia, South Afnca and m this country The 
Commonwealth still smelts half the world’s tin, Amenca, 
which had no smelter production before the war, now refines 
Boluian and other ores and accounts for one-fifth of world 
capacity — but not enough to meet her reqiurements 


Tin Ore (thou tons) 


1953 

Percentage 
of total 


British Malaya 

Bohvia 

Indonesia 

Siam 

Chma 

Nigena 

Belgian Congo 

World 


Tin (Smelter) (thou ton ) 





X 953 


1937 ! 

1953 

Percentage 




of total 

British Malaya 

Netherlands 

UK , 

USA 

97 

1 28 

38 

63 

27 

*> 29 

34 

15 

16 

World 


183 1 
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Aluminium 

’An outstanding feature of engmeenng development is the 
increasmg use of light metals Fortunately substantial 
bauxite supplies have been developed in the Commonwealth 
in the last few years, and a senous pre-war deficiency has 
been made good But the extraction of aluminium from 
bauxite reqmres cheap water power so that Canada is the 
chief Commonwealth producer of the metal This country 
which accounts for only i 5 per cent of world production, 
produces part of its needs at Ballachulish m Scotland and im- 
ports part from France though the bulk comes from Canada 


Bauxite (thou tons) 


1 

1937 

1953 

1953 

Percentage 
of total 

France 

691 

1,163 

9* 

Hungary 

533 



USA 

432 

1605 

14 

Dutch Guiana 

392 

3 273 

26 

British Guiana 

367 

2311 

18 

Jamaica 

World 

3.700 

I 240 
12 500* 

10 


Yugoslavia Greece, Ital} and French West Africa are all con- 
siderable producers 

1 Excluding Hungary for which no information 


Aluminium (Smelter) (thou tons) 



1937 

1953 

1953 

Percentage 
of total 

USA 

133 

1.136 

52 

Germany 



5 

Canada 

43 

493 



35 

113 

5 

World 

450 

2,190 



Rubber 

The Umted States which is the world’s largest consumer 
of rubber has met her deficiency by developing a vast 
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reclaimed and synthetic rubber industry which, m 1953, 
produced nearly 1200 thousand tons Canada, Germany 
and tlus country (reclaimed only) have followed suit on a 
much smaller scale 


NtTtRAi, Rubber (thou tons) 



1937 

1953 

1953 

Peicentage 
of total 

British Malaja 

509 

584 

33 

Indonesia 

458 

703 

40 

Get Ion 

74 


6 

Other S E Asia 

132 

230 

13 

World 

1,226 

1,753 


The Position of the Commonwealth 
Pnor to 1914 the USA dominated the base-metal 
markets of the world, with Germany second, but the control 
of the latter was of a financial nature, as her resources, like 
our own, were approachmg exhaustion Belgium, whilst 
only possessmg coal, was m a umque position m the metal- 
lurgical industry as, owmg to her skill and enterpnse, 
she built up a strong mdustry in copper and zinc 
Three-quarters of our spelter came from Belgium, also half 
the cobalt and half the radium of the world The copper, 
cobalt and radium names of the Umon Mmiere in the Belgian 
Congo were discovered by Bntish pioneers With the excep- 
tion of tm the smeltmg and refinmg of non-ferrous metals m 
Great Bntam could be considerably expanded , in fact, even 
if iron and steel are mcluded, our metal mdustry is not large 
The British Commonwealth of Nations is the largest and 
most w'ealthy group of associated countnes m the world, 
producmg over 90 per cent of the world’s nickel, one- 
half of its gold, over half its wool and rubber, over 35 
per cent of its lead, 40 per cent of its tm, one-third of its 
manganese and chrome, 99 per cent of its ]ute, and owumg 
30 per cent of its shippmg 

Its forest resources are immense, but it is doubtful if 
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they are adequate, and greater attention is required to be 
gwen to conservation of timber and forest management 
The USA produces about one-third of the world’s steel, 
25 per cent of its lead, 30 per cent of its zmc, 35 per cent of 
its copper, and 60 per cent of its petroleum It does not, 
however, approach as nearly to a self-contamed umt as the 
Commonwealth Russia with its vast developmg resources 
spread over one-sixth of the earth’s surface is also largely 
self-sufficient and Chma is movmg the same way 
A matter of practical importance in face of world competi- 
tion is to ascertam the present status and potential 
development of the Commonwealth m mineral resources 
Resources must be distmguished as to whether they are 
within a country’s borders or under its pohtical and com- 
mercial control For instance, the Commonwealth mcludes 
Canada but commercially Canada is a dollar country Its 
economy is so closely hnked with that of the U S A th^t its 
currency shares the fortunes of the dollar rather than of 
sterlmg The result is that from a practical point of view 
only those raw materials mside the sterlmg area are freely 
available to the United Kmgdom Raw matenals m Canada t 
have all the disadvantages of raw matenals from the 
USA and can only be acquired if the volume of exports 
from the United Kmgdom eammg dollars is sufficient to 
pay for them This reservation must be borne m mind 
when considenng the table below which shows Common- 
wealth (excludmg Canada) and Canadian production as a 
percentage of world production 

In considering the relation between production and 
requirements we may divide mmerals and engmeenng 
matenals mto four categones — 

1 Those that the rest of the world imports largely from 
the Commonwealth, to which class belong asbestos, ]ute, 
gold, mica, nickel and rubber 

2 Those of wluch the Commonwealth has ample supplies 
and an exportable surplus, eg coal, fluorspar, graphite, 
lead, manganese 
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3 Those for which the Commonwealth depends m some 
measure on foreign countnes, e g bauxite, copper, iron ore, 
tungsten 

4 Those for which the Commonwealth depends almost 
entirely on foreign countnes, eg petroleum, mercury, 
sulphur 

The foUownng table shows the distnbution of the world’s 
mineral production — 


Distribution or World Output of Essential 
Materials 1953 



The order of the constituent countnes of the Common- 
wealth as regards the declared value of mmeral output is — 


The Umted Kmgdom 

Canada 

South Afnca 

Austraha 

India 

Federated Malay States 


Rhodesia 
New Zealand 
Nigena 

Soujh-West Africa 
Gold Coast 
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The position of the United Kingdom is not as favourable 
as* could be desired, owmg to the increasing cost of coal 
and the exhaustion of nch iron ores and all non-ferrous 
metal ores 

South Africa IS nchly endowed with diamonds, gold and 
coal, and iron and steel works have been erected It has 
also nch deposits of tm, copper, lead, manganese, silver, 
asbestos, corundum and mica 

Canada possesses 90 per cent of the world’s cobalt, 80 per 
cent of its asbestos and 90 per cent of its nickel The 
production from its mines equals the value of gram pro- 
duced Water power has facihtated the development of the 
use of electncity on a large scale 

Australia has every type of mmeral — coal, iron, copper, 
zinc, lead, tin, gold and oil shales, and Broken Hill is the 
nchest silver mine m the world Austrahan manufactures 
are expandmg * 

India with Pakistan is the SLxth tradmg country m the 
world It has a vmtual monopoly of jute and its iron and 
steel industry is developmg 

New Zealand possesses steam coal, water poiver, iron ’ 
sand, petroleum, zme, molybdenum, tungsten, sulphur, 
asbestos and other mmerals 

World Trade 

Many of the foregomg tables have mdicated a discrep- 
ancy between the ore output of the Commonwealth and the 
correspondmg metal output The table that foUow's gives 
the pnncipal sources of the mineral imports mto the U K , 
the imports bemg out of accord with the Commonwealth’s 
position 

Broadly it may be suggested that smeltmg should take 
place either m the mmmg country or m the importing 
country Y et many Commonwealth ores go either to Europe 
or to the USA foj; smeltmg, and then the metal is reim- 
ported In a world based on mtemationahsm the localiza- 
tion of output would not be signi&caht, but m a world where 
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trade is hampered by currency difficulties it is not desirable 
to be too dependent on outside sources of supply On the 
general question of the development of Commonwealth 


Pbu-cipal Minbral Imports Into the United Kingdom 


Mineral 

Principal Sources 


Turkey, USA, Netherlands 


Rhodesia, South America, Canada 

Asphalt 

West Indies, Mexico, USA 

Bauxite 

France, Italy 


France, Germany 

Chrome Ore 

Portuguese East Ainca, South Rhodesia 

Cobalt 

Belgium, Canada 

Copper Ore 

Canada, Spam 

Copper Bars 

USA, Chile 

Fireclay 

Belgium 

Graphite 

Madagascar, Japan, Ceylon 

Spain, Algeria, Sweden 

Iron Ore 

Lead Ore 

Australia, Canada, USA 

Manganese Ore 

India, Brazil 

Mica 

India, Rhodesia 

Molybdenum Ore 

USA, Australia 

Kickel 

Canada, USA, Australia 

Petroleum crude 

Kuwait Iian, Venezuela, Iraq, Bahrein and 
Qatar 

Pyntes 

Spam, Portugal 

Silver Ore 

Peru, Canada 

Silver Bullion 

Mexico, USA, India 

Tin Ore 

Bolivia, Nigeria 

Tm Blocks 

Straits Settlements 

Tungsten Ore 

Chma, India 

Zmc Ore 

Australia 

Zmc Slabs 

Germany 


trade there should be no attempt at an isolationist self- 
sufficiency, but instead at a mutual development of re- 
sources and trade, extended to include other areas which 
wash to co-operate 


FURTHER READING 

(a) Principles of Economic Geography R N Rudmose Brown 
' (Pitman ) 

The Mineral Industry of the British Empire (H M 
Stationery Ofi&ce ) 
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(6) Statistical Year Book of the United Nations (Annual ) 

The Mineral Industry Its Statistics, Technology and Trade 
' G A Rouch (McGraw-Hill) 

Annual Statement of the Trade of the UK (H M Stationery 



CHAPTER IV 


INDUSTRIAL EVOLUTION 

The value of an industnal perspective of history is that it 
pves a scientific attitude towards present conditions and 
problems It helps us to understand that developments m 
production have not taken place in a haphazard manner, 
but that they have depended upon the economic organiza- 
tion of society We can observe the working out of a con- 
nected histoncal process, study the forces that have moulded 
our productive society into its present form and see whither 
those forces are drrectmg it 

The greatest inventors of all time discovered fire, agn- 
culture, pottery, and the wheel, but them names are not 
known For thousands of years paved roads and long-dis- 
tance water supply have been constructed Babyloman 
mathematical astronomy compared with that of less than 
'6. hundred years ago We have only to remember the 
Great Pyramid, the Roman aqueducts and roads, to be 
struck by the abihty of the ancient constructors, and how 
well and truly they budt Both the Greeks and the Romans 
worked and used non, and the prmciples underlymg ancient 
tools did not differ from those of the present day Mass 
production began with prmtmg about the middle of the 
fifteenth century, at which time the possibihties of expen- 
mental mvestigation were bemg appreciated m Western 
Europe A century later Galileo had mvented the tele- 
scope and Leeuwenhoek the microscope, but the greatest 
scientists of the middle ages were Leonardo da Vmci 
(1453-1519), the founder of modem mechamcal science, 
and Georgius Agncola (1494-1533). the father of metallur- 
gical science It may be said that to sorjae race or another 
m the old days every form of engmeenng was known except 
those requinng the apphcation of generated forces In the 
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early engmeenng achievements, time and labour were not 
taken mto account This was because the early civilizations 
were based on slave labour, and m a slave society there is 
no incentive to economize physical effort The character- 
istic of the industrial revolution wiU be seen to be the 
apphcation of non-human power to machmery The new 
motive power m coal enabled machinery to be designed on 
a larger scale Modem science was developing and giving 
man greater control over the resources of nature The free- 
ing of mankind from serfdom and the mtroduction of wage 
labour gave an impetus to methods of savmg labour m the 
search for profit, but with the solvmg of problems of pro- 
duction new social problems have mevitably arisen 

The Historical Process 

Primitive society was communistic, production and dis- 
tribution bemg collective This was ultimately succeaded 
by slave society m which a dommant class held the land, 
the mam means of production, and obhged a subject class 
to work it for them Feudal society of the Europe of a 
thousand years ago represented a further development, » 
for though the serfs who worked the land were not its own- 
ers they possessed personal nghts which the slave lacked 
The serfs had, moreover, the nght to cultivate land for them- 
selves in addition to worlung for then overlord The break- 
down of feudalism was followed by the wage system under 
which, though the worker still does not own the means of 
production, land or factones, he has freedom of movement 
and of bargaiiung with his employer He has, however, no 
nght to work certam land or machmer}.' and he may there- 
fore become unemployed, a state impossible m feudal 
society 

Feudal mdustry was organized on guild hues, each mdus- 
try fomung its own guild or corporation, embracmg both 
masters and workippu The guilds, however, were designed 
to serve local commumties and then restrictive regulations 
made them mcapable of adaptation’ to the needs of growmg 
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trade and of exchanges for profit In the fourteenth and 
fifteenth centunes they began to dechne, and the domestic 
system took their place Under this merchants brought 
raw materials to the homes of workers from whom they 
later collected the fimshed work 
The invention of power machmery necessitated the group- 
ing of the workers m factones mstead of m theu homes, 
hence arose m the eighteenth century the factory system 
which transformed England from an agricultural to an 
mdustnal country In the eighteenth century, too, the 
commerciahzation of agnculture, which had begun m the 
fifteenth century with the enclosure of the manorial open 
fields for sheep-reanng, swept away the last traces of the 
feudal system and made possible an agricultural revolution 
which, while greatly mcreasmg production on the one hand, 
on the other hand "released" — ^if that term can be used for 
the , dispossession of peasantry who for generations had 
tilled them own land — labour from the villages to work m 
the new factones 

Great Britain the Pioneer 
The reasons for the Industnal Revolution first occurrmg 
in Great Bntam are not far to seek In the eighteenth 
century there was a relatively sparse though free population 
hvmg m pohtical security There existed an accumulation 
of monetary capital, an essential prehnunary to the produc- 
tion of mdustnal capital goods, as a result of the trade 
expansion of the previous three centunes m which this 
coimtry had already played an especially prormnent part 
Our manufacturers were developmg large and mcreasmg 
markets, to which they had easy access on account of the 
favourable geographical position of the country and the 
growth of our mercantile strength They already possessed 
a trammg m large-scale busmess for overseas markets The 
coal and iron fields were favourably sihaated near together 
and to the coast Commerce had already made London 
the leadmg financial centre of the world (the Bank of 
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England had been formed m 1694), and its position became 
further strengthened with the development of large-scale 
manufacture 

These factors, cumulative in effect, enabled this country 
to become the pioneer of a new industnal technique, 
and gave it a long start over competitive nations Other 
countries, however, were not long m profitmg by her 
discovenes and inventions, and adoptmg her methods, 
being thus saved the cost of much expenmentation and 
enabled to select or reject accordmg to the requirements 
of their own special conditions 

Prior Industrial Conditions 

The Industnal Revolution mvolved the invention and 
adaptation of machmery to almost every mdustry — ^not 
simultaneously, of course, but gradually and over a penod 
as one trade hinged on another — and the application of 
steam power to dnve collections of this new machmery 
under one roof It mcluded a revolution m transport, 
first m the construction of roads and canals, and subse- 
quently with the introduction of railways and steamshipsT 
thus facihtatmg and considerably cheapemng the transport 
of heavy goods It redistnbuted the population, and its 
highly augmented productiveness gave rise to anew colomal 
era, smce raw materials had to be acquured and markets 
found The expanding population sought also economic 
freedom in overseas settlement 

The effects of the mtroduction of machinery and the 
factory system may be more clearly appreciated from a 
short consideration of the mdustnal condition of this 
country prior to the middle of the eighteenth century A 
large portion of the population was of the yeoman class, 
spinnmg and weavmg bemg carried on as domestic trades 
to increase the family subsistence, by methods which had 
not changed fundamentally for centuries The woollen 
trade was stdl the prmcipal mdustry 

As regards the manufacture* of iron and steel, the 
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development of which may be said to determine engmeermg 
progress, the Enghsh industry had not been as successful 
or advanced as m some foreign countries, and steel had been 
imported from the Contment even before the developments 
there m cast iron In the sixteenth and seventeenth 
centimes the mdustry had been depressed owmg to the 
shortage of wood fuel, and the modem iron mdustry 
cannot be said to have commenced until the time of the 
Darbys — father and son — ^who early m the eighteenth 
century reintroduced Dud Dudley’s mvention of smeltmg 
iron with coal and coke fuels This marked the begmning 
of the displacement of iron smeltmg from woodlands to 
the coalfields, ]ust as the use by the younger Darby of 
“ fire engines " to increase the blowmg power reqmred 
for his blast furnaces marked the beginmng of the end of 
water power for this purpose It may also be noted that 
the production of steel by the cementation process Jiad 
already become estabhshed m and around Shef&eld when 
in 1740 Huntsman mvented his process for crucible 
steel, thus enablmg the production of better tools and 
implements The mdustry received a great stunulus, and ' 
the greater quantities of iron produced at lower cost ren- 
dered possible the mechamcal developments from Enghsh 
leadership m mvention 

The advent of the steam engme was largely due to the 
need felt for more powerful pumps m mines and collienes 
The ideas of the pioneers, Papm and Savery, were com- 
bmed by Newcomen, whose engme was very wasteful of 
fuel as the cyhnder itself was cooled, and improvements 
occurred largely from acadental causes, e g the laziness 
of an attendant seekmg means of lessening his work, but 
it was left to James Watt to devise the separation of the 
cold condenser from the hot steam cyhnder, and so through 
a senes of mventions to achieve a practical success which, 
perhaps more thai^ any other factor, contnbuted to the 
transformation and mdustnahzation of the country 

In the construction of docks and "harbours httle had been 
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done Piers were made of unhewn stone, but by the end 
of the seventeenth century oak piles were used to hold the 
rocks in position In the eighteenth century, at Bristol, 
the second port in the country, the ships used to he on the 
mud Whilst the hghting of the coasts had been orgamzed 
in the time of Henry VII, it was not until 1700 that the 
first Eddystone hghthouse was built It lasted three years 

Although It was clearly reahzed by the seventeenth 
century that the development of manufactures depends on 
the efficiency of transport, the facdities for conveyance of 
goods up to the time we are considering can only be 
described as crude The roads, which had fallen into dis- 
repair after the leaving of the Romans, remained in much 
the same condition for a thousand years Though an 
Act was passed m 1663 authorizing the construction of 
turnpike roads, they were mainly earthen tracks, and we 
find, the roads from London to Cornwall descnbed m 1752 
as " what God left them after the flood ” In 1678 a 
journey by coach from Edinburgh to Glasgow — a 
distance of 44 miles— took six days In 1750 it still took 
> 36 hours 

As regards bridges, the rate of progress may be indicated 
by the following the first stone badge over the Thames 
was built in 1176 , the second, which was at Westminster, 
was not started till 1738 

Although by 1677 Yaaanton was advismg and wntmg 
on how to make avers navigable, it was not until the next 
century that canal construction began on scientific lines, 
the pioneer canal being that from Sankey Brook to the 
Mersey, built to fill the lack of communications felt by 
Liverpool, especially for the transport of coal and salt 

With the exchange of goods hmited to those that could 
be transported by the roads, avers, and canals descabed, 
and mtemationally by sailmg boats, it is readily under- 
stood why economic development was 5I0W, and it may be 
remarked that the population of England only increased 
as follows m 1600, 4‘;8oo,ooo , 1700, 6,000,000 , 1800, 
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8,000,000 In the next century it quadrupled Considered 
a« a continuing process, the Industrial Revolution brought 
about a sixfold increase in population and caused the 
investment of enormous amounts of capital m mdustry, on 
which the hvmg of most people now depends 

Rise of the Factory System 
Whilst the Industrial Revolution w'as based on the 
scientific mventions of the age, we must not overlook a 
no less important non-scientific invention, namely, how to 
organize labour on a large scale m factones It must not, 
however, be thought that factones were unknown before 
the Industnal Revolution Army clothmg was made to 
contract in factones belongmg to Jack of Newbury as 
long ago as the begmning of the fifteenth century, and 
pnntmg works constituted a kind of factory organization, 
but the power was supphed by animals or human brings, 
and the work-places differed greatly as regards hygienic 
conditions from modem factones As early as 1715, how- 
ever, power was used m the operation known as tlnowing 
silk 1 

Nevertheless, up to the Industnal Revolution, factones 
were the exception rather than the characteristic unit of 
production The marshalhng of bodies of men as minders or 
operators of power-dnven machines, so that each individual 
became virtually a mere cog m a human machme, with 
no direct mterest in the previous history or ultimate des- 
tination of the product being transformed, was a novel 
development 

Social Effects of the Industrial Revolution 
Among the economic efiects of the Industnal Revolution 
we have noted the nse of the mming and manufactunng 
areas, with a marked tendency to increase of urban popula- 
tions The produption of wealth mcreased rapidly The 
wealth of the country has been estimated as £300,000,000 in 
1680, of which about one-third was'fixed and tradmg capital 
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In 1800 the capital of the country was 760, 000, 000,1 that 
invested in land havmg sunk from two-thirds to less tha/a 
one-half The population, which was practically stationary 
between 1660 and 1760, not only grew enormously but was 
redistributed The eastern and south-western distncts 
dedined, whilst the North and Midlands, the Clyde and 
South Wales became preponderatingly mdustnal When 
we come to consider the social effects, we find a number of 
pronounced advantages combmed with several immediate 
disadvantages As regards the former, there resulted a 
separation of the home from the work-place, regulation of 
children’s work, better samtary and hygienic conditions, 
more regular hours, more openmgs for workers and the 
pow'er of combmation, greater efficiency with a cheapenmg 
of production which raised the standard of hvmg, and a 
development of the export market for Bntish goods 

The Economic Position of Labour 
On the other hand, the dawn of the factory system was 
accompanied by many evils The conung of machinery 
created a new mdustnal class, a class of operatives divorced 
from their means of production, from mterest m their tools, 
the control of their w’ork, and the final product The work- 
man lost his mdependence and was engaged often on monot- 
onous work under subjection to foremen He possessed 
httle or no econonuc freedom, as owmg to the enforce- 
ment of the Com Laws he had to spend the greater part of 
his wages on bread The mdividual skill of the work- 
man became of less importance, as owmg to the use of 
madunery the acquirmg and transfer of skill became much 
more rapid Madunery was not mtroduced without con- 
siderable opposition from labour, on whom the change 
and dislocation bore heavily The Luddites, who tried to 
break up textile machmery, did not understand that the 
cause of their misery was not the machm^ itself, for a spm- 
ner owmng his own jenny was not worse but better off as 
1 One-tenth of its level to-day at pre-war prices 
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a result of the increased productiveness of his machine 
The cause of distress lay in the fact that the workman did 
not own his machine but depended for employment on 
someone who did, while the latter dispensed with labour 
as he mechanized his mill 

A vast amount of temporary unemployment was created 
by the Industrial Revolution, which also imtiated an era 
of mdustnal crises with fluctuations m employment and 
output The profitabihty of machme production led gradu- 
ally to an absorption of the labom displaced from hand 
crafts and total employment and output rose rapidly over 
the nineteenth century 

The bettenng of the conditions of labour came about 
ultimately as a result of pressure on the part of labour 
Itself, particularly through the growth of labour organiza- 
tion m the trade imion movement, which was able to take 
advantage of the antagonisms between Tory landowpers 
and Whig mdustriahsts to get many beneficial measures 
passed relatmg to restnctions on the labour of women and 
children, compulsory hohdays, inimmum hours m certain 
industries, the fencmg of dangerous machinery, and so on i 

The first penod of reforms is covered roughly by the sec- 
ond quarter of the raneteenth century It comcided with the 
repeal of many restnctions, viz on trade unions, emigra- 
tion, shippmg, the export of machmery, with the coming 
of free trade, and with the nse of jomt-stock banks On the 
whole, therefore, although a certain amount of protection 
was afforded to workpeople, it was rather of the nature 
of an irreducible mmimum Individualism was rampant 
and there certamly seemed justification for Adam Smith’s 
doctnne of no restnction on trade, for England was mdeed 
biddmg fair to become the workshop of the world 

The reaction from latssez-fatre came about m the indus- 
tnal sphere on account of the growth of competition from 
countnes which h^d benefited from this country’s costly 
experiments Monopoly grew up at home and demanded 
reinforcement by tariffs against fbreign competition In 
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the social sphere the trade union movement grew to become 
a political power and finally to support its own pohtir„al 
party As a result the last quarter of the nmeteenth century 
and the years before 1914 witnessed a new era of labour 
legislation, particularly with regard to the employment of 
women, young persons and children Schemes for msurance 
against sickness and unemployment were mtroduced, a 
system of general education was bmlt up and finally atten- 
tion was given to commercial and technical education 

The Development of Machinery 

The introduction of machinery actually commenced m 
the textile industnes The prohibition of imports of cotton 
goods from India, a scarcity of hands, and the invention, 
in 1733. of Kay’s flying shuttle, which doubled the output 
of the weaver, created a famme m yams It was to meet 
this,jieed that Hargreaves’s spinning jenny was mtroduced 
about 1764 The yams, however, were used only for 
wefts In employmg water power for spmmng in 1768, 
Arkwnght’s water frame produced yams strong enough 
■for warps Crompton, about 1775, combmed the two 
machmes m his mule, makmg possible the production of 
pure cotton goods As regards the organization of the 
mdustry, from work on hand-machmes in the home it 
passed to hand-work on a collection of machmes m one 
building, and then to the apphcation of power to this 
collection, which at first was water-dnven, 1 e after the 
mtroduction of Cartwright's power loom m 1789, which 
enabled weaving to keep pace with the mechamcal process 
of spmmng Machmery consohdated scattered workers, 
and the apphcation of steam permitted a large mcrease m 
the size of factories Whitney’s cotton gm mvented m 1794 
made Amencan cotton cleaner and more abundant The 
new cotton mdustry was soon placed ahead of the woollen, 
formerly the staple trade 

The mteraction between engmeermg and textiles is not 
hard to trace Cylmders for block pnntmg were mtroduced 
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about 1783 The work of Horrocks in substituting iron 
foj- wood looms, and that of other mventors, made power 
looms a practical success by the end of the Napoleonic 
wars Lace-makmg machmery was invented m 1808 by 
Heathcoat Between 1820 and 1830 worsted power- weavmg 
and the wet spmnmg of flax by machmery were introduced 
About the imddle of the century woollen and flax power- 
weavmg and hosiery machmes were being developed 
Inventions m chemical engmeermg for deahng with 
bleachmg and dyemg operations also contnbuted to the 
development of the textile mdustnes, the apphcabon of 
machmery to which not only greatly increased, but 
cheapened production, and built up one of the chief 
mainstays of the country’s mdustnal wealth 

Progress in the Metal Industries 
The importance of developments m the metal mdustnes 
m rendering possible the achievements of the Industnal 
Revolution is apt to be overlooked We have seen that 
the introduction of coal and coke for smeltmg cast iron 
gave a tremendous stimulus to the mdustry, owmg to the» 
plentifulness of fuel available The use of coke necessitated 
considerably higher blast pressures, to meet which Smeaton 
invented the reciprocating blowmg engine, which was first 
used at the Carron Iron Works m Scotland 
The only forms of iron available for engmeermg purposes 
were cast iron and wrought non Production of the latter 
was facihtated by the inventions of Cort, who had works 
in Surrey Street, London In 1783 he mtroduced grooved 
rolls, and m 1784 mvented the reverberatory puddlmg 
furnace Before the Industnal Revolution, wood, brass, 
and lead were largely used for the construction of machm- 
ery, but owmg to the mcreasmg cheapness of iron due to 
the mventions mentioned and its suitabiLty for engmeenng 
purposes, the denjand rapidly mcreased from the begm- 
mng of the mneteenth century The engmeermg success of 
Boulton and Watt was largely dhe to the abihty of the 
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iron master. John Wilkinson, and his improved machining 
methods, particularly for bonng cylmders The use of cast 
iron revolutiomzed the type of bndge that was constructed 
The rapid development of the industry was responsible 
for the remarkable growth of lailways between 1825 and 
1846 upon w’hich it in turn depended 

The hot blast process for cast iron was invented by 
Neilson in 1829, and immediately facihtated the smelting 
of the Scottish blackband ironstone By 1830 the tendency 
to use iron for shipbuilding had become a practice, and m 
1837 Nasmyth m\ented the steam hammer, which revolu- 
tionized the production of forgings Wrought iron was used 
for rails, boiler plates, and ship plates until the mvention 
of the process for making mdd steel, which is associated 
with the name of Bessemer m this country and Kelly m 
America 

The organization of the mdustry did not change as in 
the textile industry, it had been capitahstic for a long 
time, as a considerable mitial capital expenditure was 
essential 

The Steel Age 

Bessemer read his first paper on the converter process 
in 1S56 The three-quarters of a century which has 
elapsed has seen its rise and fall m this country This 
mvention had a great effect on industrial development, the 
almost umversal growth of cheap forms of transport bemg 
due to its cheapenmg effect on the production of steel It 
has been, however, largely replaced by the open hearth 
process, as the manufacture of steel by this method can be 
more carefully controlled, and the metal is of higher quality 
This process is associated with Sir W illiam Siemens, and 
makes use of his invention in 1867 of the regeneration of 
heat from waste gases, a prmciple of great importance m 
the conservation of fuel The utilizat;ion of phosphonc 
iron ores was made possible by the mvention of the basic 
process by Thomas and Gdchnst m 1878, which made 
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valuable large quantities of British ores previously useless, 
bul: which was specially advantageous to the owners of 
huge deposits on the Continent, particularly in the Lor- 
raine area The Thomas process was responsible for the 
development of the West European steel industry to a 
world position second only to that of the U S A A valuable 
by-product from the process is basic slag, which is used as 
a fertilizer and for the preparation of road matenals 

The mvention and production of alloy steels was pio- 
neered by Sir Robert Hadfield in 1882 The improved 
quahties of steel have rendered considerable economies m 
engmeenng constructions possible, due to the less weight of 
metal required for a given strength In the present century 
the electric furnace process for the manufacture of steel has 
been mtroduced, but its economic utility has been somewhat 
Imuted by the cost of electnc power The revolutions to 
which we are nearest are the most difficult to appreciate, 
but there is no doubt that recent years have witnessed 
tremendous developments The high frequency electnc 
mduction method of meltmg metals is extending rapidly , 
many improvements have been made in cast iron for 
apphcations hitherto impracticable , a large and important 
family of light metals has been developed, hard metals 
based on tungsten and other carbides have greatly mcreased 
the rate of mac hinin g operations and revolutiomzed 
machme-tool construction 

Summmg up, it may be said that progress m engmeenng 
for the last century and a half has depended on mventions 
made possible by the provision of smtable metals, of which 
steel IS by far the most important A steel works itself 
IS an excellent example of modem engmeenng progress 

The Science of Measurement 

Lord Kelvm said that to be able to measure is the first 
step towards real scientific knowledge of a subject The 
social and econoimc benefits of standards of measurement 
need no emphasis Without them commercial mtercourse 
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would be impossible The determmation of standards of 
length IS of vital importance m engmeermg, and the basis 
on which it rests is the science of fine measurement 

When the Industnal Revolution had begun, the lack of 
accuracy in machine work may be illustrated by the fact 
that the first iron cyhnders for Watt’s steam engmes were 
bored one half-inch out of truth Interchangeabihty of 
parts was impossible Wilkinson’s bormg machine with the 
bar right through the cylmder was mvented m 1774, and 
the vertical borer in 1795, and pole lathes were m use m 
1800 In 1750 the title of engmeer was unknown in the 
Enghsh vocabulary The term was m fact "invented” by 
Smeaton 

We have seen that the progress of the factory system 
was at first slow With the mcrease and cheapenmg of the 
production of iron and steel and m response to the growmg 
demand for machinery came a gradual expansion m the use 
of machme tools The tummg-pomt was reached, and a 
new type of engmeer arose The improved tools con- 
siderably cheapened engineering processes The first effec- 
tive shde rest and lead-screw for lathes was built in 1797 
by Henry Maudslay, who has been called the father of the 
modem machme tool It is said that m 1800 there were 
not more than three good machme shops m England 
After 1825 the number increased rapidly To the Amencan, 
Eh Whitney, who built his first nulhng machme, a rotary 
file, m 1818, must be given credit for some of the earliest 
work on mterchangeabihty m manufacture About 1830 
the method of producmg a true plane by means of a straight 
edge and scraper was devised by Muir, and the planmg 
machme w’as mtroduced by Roberts A greater precision m 
products depending on a shdmg motion was thus possible 

Before Whitworth’s classical work on screw threads, 
there was no mterchangeabihty of screws He stan- 
dardized the t5T)e of thread and diaiaeter of screws He 
improved the gmde screw of lathes to serve as a standard 
of manufacture By \^hitworth’s apphcation of the true 
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plane, the shde and the screw, machines were able to work 
vflth an accuracy and economy hitherto unknown, and 
England was enabled to lead the world in the production 
of machine tools for the best part of the nineteenth 
century It must be admitted, however, that at the end of 
last century, due to the work of such pioneers as Norton 
and Pratt and Whitney, leadership in this direction passed 
to the Umted States There the large, assured internal 
market has favoured mass production, and automatic 
machinery has been developed to an unparalleled 
extent 


The Revolution in Transport 
Commerce depends on transport, and before the Industnal 
Revolution limits were set to mdustry by the difficulties 
m marketmg The development of transport has been 
aimed at reducing the transit time, but since an increase 
m speed is usually, though not always, provided at in- 
creased cost, traffic is not necessarily transferred to the 
new form of transport It depends on the urgency, limita- 
tion m the size of the carrymg umt, and what the traffio* 
can bear 

The four pnncipal phases of achievement were better- 
ment of roads, construction of canals, mauguration of 
railway construction, and apphcation of steam power to 
nver and ocean navigation The development of air trans- 
port belongs to the second mdustnal revolution and is illus- 
trative of the fact that speed is sometimes provided at a 
pnce greater than the pnce at which it can be sold, i e some 
form of subsidy makes up the difference between the rate 
and the actual cost of conveyance 

The Economic Importance of Canals 
Trade depends on movmg commodities rapidly and at 
low cost The economic need for improved transport 
facihties to cope with the masses of raw matenals and 
finished goods was responsible lor the development of 
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canals The chief essential for the estabhshment of 
factones and the growth of manufactures was and still m 
cheap coal, and the canals projected as necessities in pro- 
viding transport were responsible for the development of 
the Industnal Revolution until the coming of the railways 
Their immediate effect as compared with road transport 
was to reduce the cost of carnage to roughly one-quarter 
They enabled food and fuel supphes to be assured to the 
mcreasmg aggregation of the population m towns, e g the 
Bndgewater Canal to Manchester connected up mdustnal 
areas, and assisted the development of ports and our 
overseas trade 

In the early days of the Industnal Revolution, Josiah 
Wedgwood was makmg the inventions and improve- 
ments in artistic pottery for which he is so widely famed 
Recognizmg the econoimc importance of canals, he gave 
unquahfied support to their construction The Grand 
Junction Canal undoubtedly stimulated the development 
of the Pottenes among other distncts in the Midlands 
In 1838 no place m the country was more than fifteen 
miles from a canal or nver 

The engmeenng achievements in the construction of 
canals with tunnels and aqueducts were undoubtedly of a 
high order Whilst the contributions of mdividual engineers 
cannot be dealt with here, the names of Telford, Smeaton, 
and Rennie will always stand out m the front rank The 
Manchester Ship Canal, constructed at a later date, may be 
mentioned as an example, not only of engmeenng achieve- 
ment, but of econonuc assistance rendered to manufacturers 
m reduction of rates of carnage and ehmmation of tran- 
shipment charges, and of mcentive to the estabhshment of 
new mdustnes 

The dedme of canals before the advancmg competition 
of railways and coastmg steamers is well known, but it 
may be mentioned that the canal own^s did not utilize 
the advances m mechamcal science, and made few, if any, 
_ efforts to attract custom^ m fact, though the comparison 
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IS not quite fair, they have not been as progressive in this 
direction as the owners of canals on the Continent 
After the 1939-45 war canals, along with other uitemal 
transport, were nationalized under the British Tiansport 
Commission, and in 1955 the old canal era can be said to 
have formally closed with the decision to shut dowm one- 
third of the remaining waterways as uneconomic But a 
canal system stdl plays its part in the national transport of 
bulky goods 


Docks, Harbours and Wharves 

There is no need to stress the econonuc effect of good 
docks and wharfage In particular the trade and prosperity 
of London have long been recognized to be dependent 
thereon In 1660 London had a twelve-acre basm m the 
Howland Great Dock and a century later Liverpool had 
thirteen acres of docks It was m 1798 that Rennie was first 
consulted with regard to London Docks, and in the next few 
years the West India Docks, the East India Docks, and the 
Commercial Docks were constructed This engmeer also 
suggested the use of steam cranes on tramhnes for 
acceleratmg loadmg or unloadmg The impetus given 
to trade by dock construction is too well known for 
examples to be multiphed, but Liverpool, Glasgow, Tyne- 
side, and Immmgham may be mentioned, the latter 
havmg been designed for the export of coal and the import 
of iron 

The ongmahty of Smeaton in the design and construction 
of hghthouses opened a new era of security for shippmg and 
stimulated the building of larger vessek for the more 
economical transport of cargo 

Roads and Bridges 

The Roman roads were not equalled for a thousand years 
Although the turnpike trusts date from the end of the 
seventeenth century, no new prmciples of construction were 
mtroduced until the beguimng of the mneteenth 
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A new era of road construction was inaugurated by the 
work of Metcalf, Telford, and Macadam, the roads bemg 
formed with proper foundations and strong, smooth, and 
sohd surfaces 

T his reacted favourably on the metal industries, adding 
to the increasmg demand for tools and equipment The 
increasmg traffic demanded more and stronger bndges The 
first cast-iron bridge m England was constructed m 1779 by 
Abraham Darby, to whom reference has been made above 
As the Industrial Revolution advanced, Smeaton, Renme, 
Fame, Telford, and others improved the designs and 
methods of bndge construction Subsequently Stephenson 
himself did pioneer work m the erection of railway bndges 
The use of cast iron and wrought iron has given way to that 
of mild or slightly alloyed steel, and of recent years remforced 
concrete has become a competitor for bndge construc- 
tion- Advances in other directions have also contnbuted 
to this work , for example, steam pile dnvers, the use of 
compressed air, and improved hftmg gear 

The Development of Steam Power 

The invention of the steam engine was the pivotal pomt 
m the history of industry FoUowmg on the work of Savery 
and Papin, Newcomen’s invention of the atmosphenc beam 
engine was the greatest smgle act of s5mthesis m the history 
of the steam engme It may be noted that power production 
gave birth to mechanical engineermg The steam engme 
led to the mvention of bonng and planmg machmes, the 
workmg of masses of metal, and the mtroduction of accuracy 
mto machmeiy The age of steam was maugurated by 
the work of James Watt m 1763, whose first engme was 
made at the Soho Works for Wilkmson Industry dates 
from his improvements m the steam engme Power could 
be produced anywhere that fuel was available No mechani- 
cal device has wrought greater changes, m the economy of 
the world Among Watt’s inventions may be noted the 
separate condenser, the double-actmsr engme (1782!. the 
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principle of cut-oS, the throttle valve, centnfugal governor, 
parallel motion, and the mdicator The shde valve was 
invented by his assistant, Murdock, and compound expan- 
sion by Homblower and Woolf Neither the steam engine 
nor the automatic machinery to which it gave nse could 
have been developed without the metal iron 

It will be realized that the generation of steam power 
was fundamental to the industrial development which we 
are considering Practice, however, outran theory Know- 
ledge of the theory of steam was m Watt’s time rudiment- 
ary Carnot had written his bnUiant essay on the motive 
power of heat, but it was not understood, and the early 
steam engmeers had little idea of what they were really 
domg Techmcal practice began and contmued on empirical 
lines The theoretical side of steam engmeermg could not 
have advanced to its present position without the important 
contributions to thermodynamics of Joule, Kelvin, Rankine, 
and Clausius 

Steam was responsible for mdustnal development m the 
nineteenth century Steam is still the dommant factor m 
power production, though the distnbution and apphcatioe 
of power IS now mainly by means of electncity 

The Coming of the Railways 
Ralls were employed as a track for wagons long before 
the mvention of the steam locomotive They were first 
made of wood, subsequently of cast iron, then wrought 
iron, cast iron being used at Coalbrookdale m 1767 
The flange was cast on the rail until the suggestion, by 
W Jessop, m 1788, to cast it on the wheel itself, though 
flanged wooden wheels had long been known Flanged iron 
wheels were used for the first time on Losh and Stephenson’s 
fish-belhed rail m 1816 

The necessity of rapid transportation for mcreasmg pro- 
duction brought the steam locomotive mto bemg Murdock 
constructed a model locomotive m 1784, but his pupil, 
Trevithick, built the first practical locomotive in 1802, 
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by his great achievement of the introduction of the high- 
pressure engine The contribution of Matthew Murray, of 
Leeds, towards making locomotive transportation on rails 
commercially successful should not be overlooked George 
Stephenson’s first locomotive ran m 1814 The first loco- 
motives were used at coUienes, to the success of which 
Matthew Murray ’s work largely contnbuted The economic 
importance of cheap transport of coal and other commodi- 
ties, which, as we have seen, canals did much to foster, 
directed men's mterest to railways, as they were more 
adaptable Stephenson mvented the use of the chimney 
blast as suction draught, and his " Rocket ” detemuned the 
general trend of design 

The coming of the railways caused a great increase in 
employment, and stimulated the iron and steel trades and 
the growth of large businesses The construction of railways 
caused a tremendous increase of population m certam 
locahties , the Stockton and Darhngton railway, for 
example, virtually created Middlesbrough The transport 
of goods was not only accelerated but cheapened, and 
railway construction gave employment to a large number 
of men at a diflicult penod The development of rail- 
ways laid stress on the prmciple of mterchangeabihty 
and encouraged standardization The introduction of the 
superheater assisted m the progress of fuel economy In 
1827 coal consumption was i 60 lb per ton per mile , at 
the present time it may be taken at about 0 12 lb per ton 
per mile for a mam hne express and passenger tram, and 
0 10 lb for a mam hne goods and mmerals tram 

Steam automobiles were tned out on the road, as, for 
example, Goldsworth Gurney's steam carnage m 1828, 
but they were a failure, and self-propelled road vehicles had 
to await the development of the petrol engme 

The latest phase m railway development is the abandon- 
ment of steam for propulsion, replacing lit with electncity 
either from external stations or self-generated by diesel 
engme 
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The Revolution in Shipbuilding 
the first iron boats appeared on canals as early as 
1710, and about a hundred years later sea-going ships were 
made of iron, whereby their durabihty and practical 
efficiency were increased The application of the steam 
engme to the propulsion of vessels was a landmark m 
human progress The mvention was the work of many 
individuals m Europe and America, pnncipaUy Symmgton, 
Fulton, and Bell The Atlantic was crossed by a steam- 
pi opelled ship m 1827, and the steamboat became a recog- 
nized factor m overseas transport, steam vessels being not 
only used for carrymg mails but also mcluded m the Official 
List of the Royal Navy Ten years later Brunei’s "Great 
Western" maugurated regular transatlantic passages The 
chief credit for the mvention of the screw propeller in 1834 
goes to F P Smith The Cunard Lme was estabhshed 
m 1839, from which date the Bntish merchant mahne 
entered upon a new stage of its history 
The commg of the steamship occurred dunng a change 
in shippmg pohcy from the protection of the Navigation 
Laws to free competitive conditions The change m 
techmque was progressive, and speciahzation of ships 
was a further refinement Shipbuildmg is an industry for 
which this country has a natural aptitude, and has 
mamtamed its supremacy m spite of the growth of foreign 
shipbuilding often subsidized by the government The 
science of refrigeration has caused revolutionary changes m 
the food supphes of mdustnal countnes, enabhng shipment 
of perishable foods from one side of the world to the other 

Air Transport 

Blenot crossed the English Channel m 1911 and Alcock 
and Bio\vn the Atlantic in 1921 but it took the second 
world war, with its concentration on air power, to raise 
civil au transport out of its infancy The Umted Kingdom 
pioneered air transport although it had a very limited 
domestic field as a basis and strung-out and relatively 
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poor-pajing Commonwealth routes to develop The rate of 
de\ elopment can be seen in these figures m 1938 United 
Kmgdom air lines flew 4J milhon passengers per month, 
m 1950 fifteen times as many, and between 1950 and 1954 
the numbers were doubled to 126 millions in the latter year 
As for freight, only 91,000 short-ton males were flown per 
month m 193S, over 2 milhons in 1950 and 2| milhons m 

1953-54 

Power Generation 
( a) The Steam Turbine 

Over a century elapsed after the mvention of the steam 
engine before another form of prune mover became a 
practical and economic success The fundamental idea 
of a steam turbme had been known from the tune of Hero’s 
reaction vessel in the days of ancient Greece, but it was 
not ,until 1S84 that the conception of sphttmg up the fall 
in pressure into small expansions over a large number of 
turbme wheels m senes enabled commercial development 
to take place Su Charles Parsons produced his first 4-kW 
f turbme in 1887, the steam consumption bemg 200 lb per 
kW-hr , and introduced the condensmg type in 1891 Smce 
the former date the steam consumption per horse-power 
hour has been reduced to approximately one-tenth Tur- 
bines have facflitated the advance of high-speed electncal 
machinery and, smce the perfection of hehcal geanng, have 
been widely apphed from 1894 to ship propulsion Com- 
pared with reciprocating steam engmes, they occupy a 
smaller space for equal horse-power developed, and large 
umts are cheaper than reciprocatmg engmes of equal ratmg 
Steam turbines are now meeting severe competition from 
mtemal combustion engmes, but the rotary form of engme 
will alw'ays possess certam advantages of its own 

( b ) The Gas Engin^ 

Not many years after the successful adaptation of the 
steam engme, mterestihg developments m gas engmeermg 
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commenced Although the distillation of gas and tar 
fium coal was earned out as early as 1688, WiUiam Murdock 
first achieved the practical apphcation of the illuminating 
power of coal gas about 1792 In 1804 gas was employed 
m London for heatmg ovens and stoves, and in i8og for 
street hghtmg The Gas Light and Coke Company was 
founded m 1812, and since then the gas mdustry has grown 
to produce (in 1955) 600,000 million cubic feet of gas, 
12 milhon tons of coke, 2 million tons of tar, 29 million 
gallons of crude benzole as well as substantial quantities of 
ammonia fertilizers and sulphur 
The use of gas for power purposes developed much later 
Many factory operations proved too hght for the 
steam engine, which was costly, and the need arose for 
a cheap form of prime mover where the pnee of coal 
was high Although Huyghens had in 1680 attempted to 
use gunpowder as a source of power, it was not till 1838. that 
the compression system m general use to-day was invented 
by W Barnett The commercial stage may be said to have 
started m i860 In that year Lenoir patented the first 
commercially successful mtemal combustion engme, and* 
m 1861 Otto invented his gas engme embodying the weU- 
known four-stroke cycle Less expensive fuels than coal 
gas were mtroduced, mcludmg producer gas, water gas, 
blast furnace gas, and coke oven gas 

The gas engme has the advantage of ease of installation, 
high efficiency, and the use of a source of power which 
frequently would otherwise go to waste 

(c) The Oil Engine 

Pnestmans first produced a hea\y-oil burning engme in 
1885, and Akroyd Stuart the first hot-bulb engme In 1892 
Diesel arranged for only an to be drawn into the cyhnder, 
compressed, and oil mjected in a fine spray, which burned 
gradually The present development is towards high-speed 
sohd mjection engmes The advantages of the oil engme 
mclude low weight and small Bulk of engme and fuel. 
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cleanliness and simplicity, high thermal efSciency, and 
fewer engine staff The ease of handling and storing the 
fuel IS of importance m marine apphcations, and the use 
of heavy-oil engmes for ship propulsion has rapidly 
expanded 

The first application of the oil engine was to vehicle 
propulsion by Daimler and Benz about 1884, ten years 
later, due to the work of Butler, Root, and Levassor, the 
motor-car was a practical success It has produced great 
changes m social life, and mechamcally-propeUed commer- 
aal vehicles have developed successfully for the transport 
of goods and passengers and are now senous competitors 
of the railways They avoid a good deal of re-cartmg and 
mtermediate handhng of goods, and are specially valuable 
in the transport of foodstuffs 

The petrol engme made flight possible by heavier-than- 
air machines, the pioneers being the Wnght brothers about 
1903, the most notable achievement of the century until 
the de\ elopment of atomic power nearly half a century later 

0 ( d ) The Jet Engine 

The jet engine invented by Whittle was developed dunng 
the war Gas and air are drawn into a chamber and burned 
at \ ery high pressure and temperature, causmg an exhaust 
blast of great power — equivalent m action to that produced 
by a rocket — ^which by reaction thrusts the engme forward 
The propulsive power is much greater than that of a piston- 
engine dnving a propellor so that jets rapidly displaced 
propellers for military and other high-speed aircraft The 
operational cost is higher, however, relative to the load and 
many commercial airhnes retain the conventional engine 
An impiortaiit vanation is to use the jet pnnciple to drive a 
turbine which m turn drives a propeller In such a turbo- 
prop engme, fuel is used more economically than in a direct 
jet and propulsion is smoother and fasten than with a con- 
ventional engme The same pnnciple is applicable to manne 
^ engmes and forecasts the most revolutionary development 
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Since the steam turbme Aircraft engines use petrol to 
preduce gas and marine engines heavy oils 

The Age of Electricity 

The Industnal Revolution ushered in the age of steam, 
and we have seen that during the latter part of the 
nineteenth century other prune movers were developed It 
appears highly probable, however, that what steam was 
to the last century electncity wiU be to the present one 
The roots of the age of electncity, which is affecting the 
whole of our mdustnal and social structure, were laid m the 
wonderful discovenes of Michael Faraday in magnetism 
and electromagnetism m 1831 Based on his work, a nch 
harvest of mventions was reaped by Cooke, Wheatstone, 
Bell, Edison, Lodge, Marconi, and many others, which has 
not only greatly benefited the mdustnal and busmess 
communities, but added considerably to the amenities of 
life To mention only a few of the prmcipal developments 
— electnc power generation, heatmg and lightmg, electnc 
traction on both tramways and railways, the telegraph, the 
telephone, X-rays, radio communication and television — is 
sufficient to mdicate the extent to which electncity has 
been applied in the service of man 
The steam age produced crowdmg of the population on the 
coalfields, and was responsible for the nse of the mdustnal 
north Electncal energy, which can be distnbuted over 
long distances without appreciable loss, is already causing 
a perceptible decentrahzation of population with a tendency 
for its centre of gravity to shift agam southwards and may 
also cause a revolution in agnculture The vast network 
of supply hnes from large mterconnected central stations 
with which the country has been covered will strengthen 
this tendency of rural repopulation by rendermg available 
power without dust and smoke and at more economical 
pnces m locahties f^ removed from coal supplies Electn- 
cal traction is also servmg to nullify the factors of centraliza- 
tion characteristic of the luneteenth century 
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In \Tiew of the enormous dram on our coaJ resources m 
power generation reference should be made to the progress 
achieved in fuel economy In 1814 the coal consumption per 
1 h p was about I2 5 lb This had been reduced to 3 25 lb 
in 1844 and i 5 lb m 1891 In this latter year the heat 
consumption was over 40,000 B Th U ’s per kW-hr gener- 
ated by a Parsons steam turbme and alternator The 
national average fell from 20,000 B Th U 's m 1921 to less 
than 10,000 m 1939 At the most efficient station in 
Newcastle-on-Tyne the coal consumption fell from 17 lb 
to 1 3 lb per kW-hr over the same penod of years The 
average consumption m Great Britain of coal per kW-hr 
fell from 3 0 lb m 1920 to i 25 lb m 1939, the best practice 
bemg below 1 lb 

In developmg means of extremely rapid transfer of 
information, electricity has caused the world to shnnk, 
and,to constitute a smgle market 

When we consider the engmeenng mventions of the 
past, it IS apparent that the mneteenth century was with- 
out parallel Will it constitute a record, or is the rate of 
progress continually speeding up, so that the twentieth 
century will be an even greater monument to the creative 
powers of man utihzed for the economic benefit of the 
race? 


The Commercialization of Inventions 
Invention is the heart of mdustry, but when stressmg 
the importance of invention we must not overlook, from an 
economic pomt of view, the difference between the ongmal 
successful experiment or demonstration in the laboratory 
and the ultimate commercial form or result which is made 
available for general use or consumption The man who 
transforms the mventor’s idea on to a practical scale so 
that It can be supphed to a large number of users is per- 
formmg an economic function of perhaps greater utihty 
than the ongmator The two types of mind are rarely 
found m the same mdividual Such men as Parsons, 
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Marconi, and Edison are exceptions The development of 
tlj,e steam engme was as much or even more due to the 
organizing capacity, business abihty, strength of purpose, 
and control of capital contributed by Boulton as to the 
inventive genius of Watt There had to be a Theodore Vail 
as well as a Graham Bell for the telephone to rise with 
phenomenal rapidity mto general use Yet while the entre- 
preneur must be a busmess man who is usually in a position 
to make certam of the matenal benefits of his enterpnse, 
the inventor may not even have considered the question 
of profit and it is a reproach that his geraus should often go 
unrewarded 

The Second Industrial Revolution 
The great depression of the early 1930’s witnessed a sec- 
ond industnal revolution under the spur of the necessity 
for reducmg production costs The table that follows indi- 
cates some of the changes m factory productivity that have 
taken place over the past fifteen years and particularly 
since 1930 The data are based on the censuses of mdustnal 
production compiled by the Board of Trade m the years in, 
question Changes m the constituents of output make 
precise comparison difficult, so calculations have been made 
both on the basis of the output in 1930 and on the different 
composite output of 1935 The latter figures are shown m 
parentheses as percentages of 1930 table, but in the 
text reference wiU be to a mean of the two figures 

While the number of factory operatives showshttle change 
over the twelve years, there has been a stnkmg mcrease in 
the number of adinimstrative employees, illustrative of 
the mcreased appreciation of the importance of manage- 
ment Between 1924 and 1935 the number of admmistra- 
tive employees m all trades mcreased from 8 7 per cent of 
total persons employed to ii 4 P®r cent, while m factories 
the mcrease was from 10 5 per cent to 13 per cent Factory 
output has increased out of all proportion to service output, 
e g the distributive trades, hence there has been a relative 
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lack of demand for factory employment and a greater 
demand for employment outside factories Of the total 
mcrease m msured employment between 1929 and 1938 


Output, Employment and Wages 1924-35* 


Tactorv Trades 

1924 

1930 

1933 

Net Output (value added) £ nm 
Number of Employees (’ooos) 

1.076 

1.065 

1. 131 

Operative 

4.345 

4,286 

4.363 

Admimstrative 

512 

590 


Total 

4.857 


5,018 

Net Output per Employee £ 

Average Value of Umt of Net Out- 

218 

229 


put (pnces) 

Phj sical Production 

100 

94 

79 

Aggregate 


I05i 

133 (123) 

Per Employee 


105 

131 (119) 

Per Operatoe 


107 

i34i {123) 

Total Earmngs per Operative 

100 

98 


half was m the following trades distnbutive, entertam- 
ments, etc , hotels, etc , Government and road transport 
,.{from 2 6 milhons to 3 2 millions) 

From 1924 to 1930 physical production per employee 
rose by less than i per cent per annum, but m the following 
five years the annual mcrease was from 4-5 per cent Per 
operative the mcrease m the latter period was still greater, 
and o\er the whole twelve years amounted to about one- 
third The individual trades have, of course, varymg 
expenence, and while m aU mdustnes output per operative 
rose between 1930 and 1935 by 27 per cent, m engmeermg 
it rose by 57 per cent 

The fall m pnces over the period covered meant that the 
value of the net output of mdustry rose to a far less degree 
than did its volume, but it is also significant that while 
money earnings per operative were only 2 per cent higher m 
1935 than in 1924 yet the value of his real output m terms 

* Memo No 75 Royal Economic Society G L Schwartz and 
E C Rhodes * 
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of 1924 pnces was 6 per cent greater The improvements in 
output shown between 1930 and 1935 have been continued 
smce, but companson between pre- and post-war years is 
more difficult particularly because of price changes 


MANOrACTURING TRADES 


Larger Factories Onlj 

1935 

1951 

Number of factones compared 

49 218 

58-907 

Gross output (production) £ mu 


I5.-42& 

Net output (value added) £ mu 

1,126 

5.045 

Number of operative employees (ooo's) 

4 579 

6, 1 88 

Number of administrative employees (000 s) 

688 

1.305 

Net output per employee £ 

22S 

677 


The post-war phase of the second industnal revolution 
has been as marked as the first Between 1948 and 1955 
the mdex of industnal production rose for all industnes by 
37 per cent and foi engineenng by 55 per cent Over the 
same penod the average earnings of operatives in manu- 
factunng industnes rose from £279 to ;f445, though real 
eammgs rose only 25 per cent 

Comparison with other Colntriesi 
The pre-war productivity of the average factory worker 
m this country was not quite as high as m Germany and 
far below the level reached m the United States 
Net Output per Operative Employed by 
Factor! Trades 

Index 

number 

United Kmgdom (1935) 

Germany {1936) 

United States (i935) *99 

The correspondmg figure for the U S A for 1937 was 225 
But the rate of exchange between the USA and this 
country did not accurately represent the same relative 
quantities of goods m the two countnes, and it is probably 

* The data below are taken from an article by L Rostas m the 
April, 1943, issue of The Economic Jovrhal 
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not safe to admit more than that the Amencan worker 
produced ui an hour between one-and-two-thirds and twif e 
as much as a Bntish worker The position m particular 
mdustnes is shown below — 


Iron and steel 

Engineering, motor buildmg 

Chemicals 

Textiles 

Paper and pnnting 
AH factory trades 


Index numbers 

Umted 

Kmgdom Germany 

1935 1936 


Umted 

States 

1937 

249 

254 

186 

261 

225 


The reason for this amazmg difference between the 
wealth produced by the Amencan and Bntish worker was 
to be found in the volume of capital employed per operative 
In the German heavy mdustnes and throughout Amencan 
mdustry each employee used more machmery than m the 
conrespondmg Bntish mdustry and the lesson for this 
country is obvious The phenomenal mcreases m the output 
of Russian mdustry smce 1928 are due to the same factor 
Russia has consistently kept down her output of consump- 
’tion goods m order to build capital goods 

Post war the same trends have contmued Between 1950 
and 1955 real output per employee has nsen annually by 
I 7 per cent m the Umted Kmgdom, by 2 9 per cent m the 
USA and by 4 6 per cent in Western Germany 
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CHAPTER V 


BUSINESS ORGANIZATION 

Business is organized into one-man businesses, partnerships 
and companies broadly accordmg to the amount of capital 
required Companies may be privately, co-operatively or 
publicly owned 


Partnership 

Partnership is "the relation which subsists between per- 
sons carrymg on business m common with a view to profit 
In a partnership the capital and efforts of the partners are 
]omed, control and profits are shared, and the partners 
are jointly, and m Scotland severally, responsible fos the 
debts of the partnership Profits (and losses) are equally 
shared unless othenvise agreed, so that the agreement must 
be stnctly defined m the Articles of Partnership 

In an ordinary partnership each partner is hable for the' 
whole of the debts due by the firm, but there may be 
partnerships where the habihty of some of the partners for 
debts of the firm is limited By the Lumted Partnerships 
Act of 1907 a partner may fix the limit of his responsibihty 
for the firm’s debts to the amount of capital which he 
undertakes to contnbute, but takes no active participation 
m the management of the busmess, and has no power to 
bmd the firm There must be one or more general partners, 
and the partnership must be registered at Somerset 
House 


Joint-stock Companies 

Between a partnership and a company there are a number 
of distmgmshmg ftatures A jomt-stock company mg.y be 


1 Partnership Act, 1890, which govetns this form of organization 
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defined as a combination of mdividuals who subscnbe their 
capital by takmg shares m an undertaking, the chief arpi 
of which is the earning of profit for the shareholders The 
persons associated contribute their money to a common 
stock, but the number of associates is usually too great for 
them to share in control, which is vested m directors 
In a partnership a new partner cannot be introduced 
without the consent of all the existmg partners In a 
jomt-stock company the shares are transferable, though 
the nght to transfer them may, on occasion, be more or 
less restncted A pnvate company must not have more than 
50 shareholders and transfer of shares is subject to the 
approval of the directors 

Principle of Limited Liability 

In 1855-1S62 the pnnciple of hmited habihty was mtro- 
duced The pnvate property of the shareholders is dissoci- 
ated from the company’s debts, and the hability of each is 
limited to a defimte amount, 1 e to the value of the shares 
for which he has agreed to subscnbe If the shareholder has 
^uUy paid for the shares which he promised to take up, he 
has no further habihty As mdicating the effect of the 
mtroduction of this prmciple, it may be noted that in 1862 
there were 360 jomt-stock companies, between 1862 and 
1870, 5,758 compames were registered under the Compames 
Acts, and between 1922 and 1930, 76,579 The hmited 
habihty company is to-day the normal unit of busmess 
Together with the mechamcal mventions wluch constituted 
the Industrial Revolution, the prmciple of hmited habihty 
was the cause of the buildmg up of modem mdustry on its 
present scale It is an elastic and adaptable procedure which 
has facilitated the accumulation of capital and enabled the 
development of large-scale production to take place This is 
especially the case where exceptionally large capital forma- 
tion is necessary, as for banks and msurance, transport and 
pubhc utility compames 

To-day m manufacfrarmg mdustry relatively few 
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large-scale company enterprises are the biggest employers 
o£a labour, as the following table shows 


DtSTRIBUTlON OF FACTORIES ACCORDING TO SEE 


Size Group 
(employees) 

No of 
Emplo> ees 
(average) 

No of 
Factones 

Percentage 

Grand Total 

i No of i 

Persons ! 
&xipIojed m 1 

(thou ands) 

of lotat 
(Pursoos) 

35-99 

100-499 

500-999 

T.S 

2^830 

13 178 

1.667 

30 

iUl 

1,627 

14 6 

UO 

56313 



Among the other advantages of the hmited liability jomt- 
stock company we may note that it encourages the invest- 
ment of small savmgs, and that the publicity of accounts and 
the creation of large reserve funds tend to give greater 
security The prmciple of limited liability also distnbutes 
nsks widely and enables business to be undertaken which 
would be beyond the power of an mdividual to risk The 
transferable share enables an mvestor who needs his money'' 
back to seU his investment to someone else The division of 
the capital mto shares also prondes the basis for the 
distnbution of profits 

Possible Disadvantages 

The principle of linuted jomt-stock enterprise has 
accentuated, however, the division between ownership, 
management, and labour The owners are the shareholders 
who usually have no special knowledge of the trade or the 
prospects of the busmess, and are hable to be swayed by 
a few wefi-knowm names on the prospectus They place 
their capital under the control of others whom they employ 
for the purpose of ninmng the busmess Owmg to their 
remoteness from The work and the workers, they ^ake 
httle mterest m the management The shareholders are 
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the ultimate undertakers of risk, but exert no direct control 
0% er the conduct of the busmess , m fact, if dividends are 
being paid they can be relied on not to interfere in any way 
Jomt-stock organization has induced a new distribution 
of works management and emphasized its pnmary im- 
portance There has arisen a class of men specialized m 
organization and management They are concerned with 
tr ans lating the policy of the directors mto action and with 
the superintendence of this action, but their eammgs 
resemble the eammgs of pure labour 
The duorce between capital and labour is the result of 
the need for large-scale production Without the share- 
holders’ capital the busmess could not be financed but the 
shareholders are mevitably (and fortunately m the mterest 
of good order) remote and on the managers falls the respon- 
sibility of keepmg happy relations between themselves and 
labour 

The managers are the new entrepreneurs to whom aU 
power IS gi\en and what disadvantages jomt-stock organ- 
ization may have are not to be solved by going back 
rThe industnal umt for reasons of techmcal efficiency has 
grown and the jomt-stock principle has been an essential 
accompaniment of that growth New difficulties must find 
their new solutions, new forms must arise which resolve 
the antagonisms without mterfenng with the development 
of the productive efficiency of mdustry The hne of eco- 
nomic development is always forward 

Trusts and Holding Companies 
The elasticity of jomt-stock organization lends itself not 
only to large-scale operations but also to monopoly 
One of the chief devices which are used to form industrial 
monopohes is the trust, whereby ownership and control are 
concentrated by an amalgamation by which the whole or 
most of the capital of the combmmg fiunns is transferred 
to tiTistees, who in return issue trust certificates to the 
several owners This is illustrated on page 13 1 
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The advantages sought are (i) promotional profits, 
[z) monopoly profits, and (3) efficiency profits 
In this country the trust movement was stimulated by 
the growth m size of the mdustnal umt and the mcrease m 
amalgamations Trusts developed earher in the USA 
and Germany owmg to the ease with which raw matenals 
could be controlled and the existence of protective tariffs 
The holding company, as illustrated below, is not an oper- 
ative company but serves as the mechamsm whereby 


Operating Companies 



Fig 4 Structure of a Trust 


control IS mamtamed over a series of operative concerns 
On the other hand, a company, itself an operative concern, 
may control a senes of further compames , the controUmg 
company may then be known as the parent company while 
the other concerns are subsidiaries 
The prmciple of trustification, together with the nature 
of share capitals, makes it possible for widespread control 
often to be exercised by a comparatively moderate capital 
Preference shares do not normally carry votmg nghts and 
control IS therefore vested m the holder of 51 per cent of 
the ordmaxy shares, although if there are no other single 
large share-holdmgs much less than this proportion will 
suffice A company with a small ratio of ordinary to prefer- 
ence and debenture capital is said to be highly geared, 1 e 
a small share-holding drives a large total capital If a'high- 
geared company holds 50 per cent of the shares in another 
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high-geared company, which in turn owns 50 per cent of 
the shares m several other high-geared companies, and ^ 
on, then the company at the top of the financial pyramid 
exercises a vast control though its own stake may be very 
hmited, while in a similar way an individual or group of 
mdividuals may control a mass of mdustnal capital out of 
all proportion to their private wealth 

Determination of Policy 

The pohcy of jomt-stock companies is decided m its 
broader aspects by the board of directors (whose remunera- 
tion IS provided for m the Articles of Association), which 
means that it must be justified after mutual consideration 
and discussion b> several persons By the judicious 
selection of directors it is possible to secure the best in- 
formation and busmess judgment available at a moderate 
cost In the multiplicity of counsel there is, however, 
the danger of division, and a difficulty m talung rapid 
decisions may anse It may be said that jomt-stock 
,compames seldom have the enterprise, umty of purpose, 
and quickness of action of pnvate concerns , but this is a 
matter of organization 

Jomt-stock companies do not me\Ttably lack personal 
leadership In some cases they are merely the form under 
which persons of great organizmg ability obtam control 
over large amounts of capital Even outstandmg person- 
ahties, unless they hold sufficient of the voting power 
attachmg to the shares, have, however, to convince the 
board of directors of the desirability of their purposes 
and proposals before a decision can be arrived at It is 
sometimes argued that control and management become 
largely a matter of routme m jomt-stock compames, and 
that duectors and managers are less keen m their duties 
than if the busmess were their own, or not so cautious, or 
that internal knowledge may be used agamst the mterest of 
the shareholders The truth of the matter is that the men 
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running the company, whether they be directors or man- 
agers, do regard it as their own Only if directois (respon- 
sible for pohcy) and managers (responsible for execution) do 
not work closely together, is there frastration and m- 
efficiency 


Incorporation of a Company 

New limited companies are at the present time incor- 
porated under the Companies Act, 1948 We have already 
seen m what respects a company differs fundamentally 
from a partnership The earliest form of incorporation 
was by charter, and to this method must be added m- 
corporation by a special Act of Parhament, but a pre- 
ponderatmg number of mdustnal concerns are registered 
under the Companies Act A company is regarded by 
law as a person The first step m the formation of a com- 
pany IS to draw up the Memorandum of Association, 
which may be considered to represent the constitution of 
the company, as it is the basis on which the company comes 
into existence It governs the external relations of the 
company The most important clause in the Memorandum , 
IS the objects clause, as the company can only exercise 
powers which fall withm this The name of the company 
must be accepted by the Registrar of Companies and end 
with “Limited ” 

The second step is to prepare the Articles of Association 
These consist of the regulations govenung the mtemal 
management of the company If the company does not 
provide and register its own Articles, Table A given m the 
Compames Act wiU be the Articles of the company so far 
as apphcable Apphcation to form a public company must 
be made by at least seven members (two members in 
the case of a pnvate company) who send the Memor- 
andum and Articles to the Registrar of Compames There 
must also be filed a return of the directors, a form of 
consent of the directors to act as such, a contract signed 
by each director to take and pay for his qualification shares 
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where he has not subscnbed to the Memorandum for such 
shares, particulars as to the registered office, a statement 
of the nommal capital and a declaration of comphance with 
the Companies Act These are open to public mspection 
On payment of the registration fees the Registrar issues a 
certificate of mcorporation 

To get people to subscribe for shares m a public company, 
an appeal is usually issued, called a prospectus, descnbmg 
the nature and prospects of the busmess Stringent rules 
are laid down m the Companies Act regulatmg the manner 
of this appeal No allotment of share capital must be 
made unless the amount named as the minimum sub- 
scription has been subscnbed All relevant matters must 
be disclosed m a prospectus, which must contam no 
untrue statements, or the law of misrepresentation or of 
fraud apphes In particular details of past profi.ts, losses 
and^dmdends must be given 

Large capital issues are usually made through a recog- 
nized finance house, and are undenvntten Underwntmg is 
a contract guaranteeing to take up the shares if the public 
-does not The undenvriters are remunerated by a 
commission 

After incorporation a statutory meetmg must be held not 
less than one month nor more than three months after 
commencmg busmess, and a report made to each share- 
holder of the number of shares allotted, cash received and 
paid out, particulars of directors and other officials, and 
the modification of any contracts A general meetmg must 
be held once a year, not more than fifteen months from 
the last An extraordmary meetmg may be called at any 
tune on request by the holders of not less than one-tenth 
of the issued share capital carrying normal voting nghts 

Capital of a Company 

The capital of a company is usually, divided mto three 
classes of shares accordmg to the risks which the holders 
take m the busmess •(«) preference shares, which are 
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entitled each year to a fixed dividend which may be 
cumulative, i e if sufficient profit is not earned in any 
year the deficit is earned forward to the next or succeedmg 
years, (6) ordmary shares, which receive the balance of 
the divisible profits after the preference dividend has been 
paid, (c) deferred or founders' shares, which are usually 
held by the promoters and receive no dividend until a 
stated percentage has been paid on the ordmary shares 
In the event of the company bemg wound up, the prefer- 
ence shareholders usually have a hen on the company's 
assets pnor to that of the ordmary shareholders Under 
the Act of 1948, preference shares redeemable out of profits 
may be issued 

Uncalled capital is the amount of the capital remainmg 
uncalled on the shares actually issued Watered capital is 
capital mcreased without any mcrease m tangible profit- 
bearing assets, e g a company may distnbute accumulated 
profits to its shareholders, not m cash but m the form of 
bonus shares , the share capital of the company is thereby 
increased but not its profit-eanung capacity 

A limited company may raise money by the issue of deben- , 
tures, which are, however, not a part of a company’s capital 
but a special method of borrowing money, the secimty 
given bemg the company’s assets A debenture is a docu- 
ment issued under the common seal of the company, prom- 
ismg to repay a sum of money with mterest at a certam 
date under stated conditions, or an lOU for money loaned 
Trustees on behalf of the debenture stockholders may be 
appomted The debenture is usually but not necessarily 
associated with a trust deed secured on the property of the 
company In the event of wundmg up, debenture holders 
have the first charge on the company’s property after 
payment of preferential debts 

A large debenture capital may cause the rum of the com- 
pany if it gets mto^difficulties, for while dividends on ordm- 
ary shares do not have to be paid if there are no profits, 
mterest on debentures must be paid whatever the state of 
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the business, in default of which the debenture holders can 
liquidate the business in their own interests ^ 

Debenture issues are a means of raismg money at a low 
rate of interest but may mean that a company is m difficul- 
ties and have an immeffiate effect on its credit A company 
may mortgage to the debenture holders its land, buildmgs, 
and machmery, or may create a floatmg charge on all its 
assets A floatmg debenture is a charge on the under- 
takmg which does not attach itself to any part of the 
company’s property unless the company is m default with 
regard to either interest or the repayment of the pnncipal, 
and the debenture holders take steps to realize their security 

The Balance Sheet 

E\ery year a pubhc company must by statute submit to 
the Registrar of Compames a list of members, the address 


Ltabthites | 

Assets 

Capital 

Shares authorized 
Shares issued 
i Amount paid up 

Ftxed Assets 

Property 

Immovable property 

1 Movable property 
Plant 

1 Floahng Assets 

Stock m 


Debts to j 
Creditors 

Loans, mortgages 

Debts owing by com- 
pany 

Bids Paj able 

Debtors j 

Debts owmg to com- 
pany 

Bills Receivable 

Resen e 
Fund 

Amount set aside 
from profits 

Cash and 
Invest- 
ments 

Nature of invest- 
ment 

Cash at bank 

Cash m hand 

Profit and 

Undistributed profits 
plus profit for year 

1 Hypothetical Assets 

Expendi- 

forward 

Prehmmary expenses 
*' Goodwill 
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of the registered of&ce, an annual summary of its capital 
account, any commissions paid or discount allowed in 
respect of shares and debentures, shares forfeited, share 
warrants issued and surrendered, particulars as to the 
directors and members, a hst of mortgages and charges, 
and an audited balance sheet 
A balance sheet is a statement drawn up at the end of each 
financial year, settmg forth the vanous assets and liabilities 
of the firm at that date Properly drawn up it gives 
information on the nature and amount of the assets and 
liabihties, whether the firm is solvent (assets greater than 
habihties), and whether it is over-tradmg (debts to creditors 
greater than hquid assets) 

The balance sheet is not an account in the book-keepmg 
sense, its form is prescnbed in the Compames Act 
A copy of the balance sheet must be sent to every member 
of the company The auditors must vouch for its accuracy 
and are hable for damages m the case of a breach of tiiist 
An auditor now has the nght to attend general meetmgs 
and, if necessary, to speak on the accounts he has audited 
It is sometunes stated that the construction of the balance ^ 
sheet is out of date Machmery, unless thoroughly up to 
date may have no market value Money spent on machmery 
means httle or no more than money spent on materials , if 
no profit anses from its operation, it is practically worthless 
Moreover, owing to specialization, factory buildmgs may 
have httle market value 

Instead of ordmaiy shares bemg ofiset in the balance 
sheet by the capital value of plant, machmery and build- 
mgs as they usually are, it has been suggested that they be 
given no par value, and plant, machmery and bmldings 
written down promptly to scrap and site values 
The par or nommal value of ordinary shares may represent 
only the money subscnbed, the true value of shares de- 
pends on the profit-earning capacity of the company and 
not even on the origmal value of the plant, machmery and 
buildmgs ■« 
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American companies m fact often do not have a par value 
for their shares The holder of one share m a compaijy 
which had ongmally raised $i nulhon capital in one milhon 
ordinary shares, is simply regarded as entitled to one- 
milhonth part of the distributable profits of the company, 
and the value of his share depends on whatever such dis- 
tribution may amount to This realistic approach largely 
governs the pnce of shares on the stock exchanges 

The Companies Act of 1948 mstituted a number of re- 
forms to bnng the law mto accord with the best company 
practice In this it contmued the trend of the twenty-five 
earher Companies’ Acts smce hmited habihty was estab- 
lished m 1855 Canvassmg for shares from the general 
public IS forbidden, the responsibihties of directors have 
been steadily mcreased, and directors and officers of a 
company cannot readily be exonerated from habihty for 
their own carelessness The development of subsidiary 
companies made essential provision for the valuation of 
shares m or debts due to or from subsidiary companies, 
which must be stated separately m the balance sheet 

Private Companies 

A pnvate company is one which restncts the nght to 
transfer its shares It is prohibited from issumg any invita- 
tion to the general pubhc to subscnbe for its shares or 
debentures, nor must they be offered for sale to the pubhc 
The number of its members is hmited to fifty, exclusive of 
present and past employees provided the latter were 
members when employed A pnvate company need not 
publish a statement m hen of a prospectus Members 
of the company only are entitled to receive a copy of 
the balance sheet and auditors’ report on payment of a 
fee not exceedmg 6d for every hundred words Private 
compames have become very popular and virtually re- 
placed partnerships in commerce and mdustry When 
finding the capital for a pnvate limited company, a memor- 
andum embodying the proposal with regard to its formation. 
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sometimes called "confidential particulars of the proposed 
cqpipany,” may be sent to prospective subscnbers 

The Company in Liquidation 
We have now to consider the ways in which a company 
may be dissolved or wound up They are three (i) com- 
pulsorily, by order of the Court, {2) voluntarily, and (3) 
voluntarily but under supervision of the Court 
A common feature is the appomtment of a liquidator who 
admimsters the assets of the company 
Under a wmdmg-up order the procedure is somewhat as 
follows The Registrar of the Court forwards copies of the 
order to the official receiver, who gives notice to the Board 
of Trade, and the notice is gazetted The official receiver 
becomes provisional hquidator until he or another person 
IS appomted hquidator He must summon separate meet- 
ings of the creditors and contnbutones The latter are 
members of the company on whom further calls of capital 
are outstanding Two hsts are made out, "A" consisting 
of the present members of the company, and "B" con- 
sistmg of persons who have ceased to be members within 
a year, and whose habihty is hunted to debts contracted 
before their membership ended The appointment of a 
committee of mspection is considered at the meetings 
referred to, and if agreement is reached, the appomtment 
IS made by the Court The committee meets at least once 
a month and audits the hquidator’s accounts The hqui- 
dator may apply to the Court for the appomtment of a 
special manager The further duties of the liquidator are 
numerous He receives proof of debt, bnngs and defends 
actions, receives payments which he pays mto the com- 
pany’s hqmdation account at the Bank of England, holds 
meetmgs, keeps accounts and audits, pays debts and dis- 
tnbutes dimdends (if any) to the shareholders accordmg to 
their respective nghts He reports periodically to the Court 
Voluntary wmcing up takes place for reasons of con- 
vemence, tactics, detemunation oi purpose, enlargement of 
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function, reorganization, or inability to continue business 
because of the habibties of the company In voluntary 
liquidation, the liquidator may exercise all the powers of 
a hquidator m a compulsory wmdmg up, but he is appomted 
by the company m general meetmg or by the creditors, 
according to whether it is a members’ or creditors’ wmdmg up 

It may be noted that a company may go out of existence 
without being wound up, namely, by reconstruction or 
merger In the latter case it is necessary to transfer the 
company’s busmess and assets to another concern m con- 
sideration whoUy or m part of shares m the transferee 
company A general authonty is conferred on the hqmdator 
to do this, but any member who dissents may request the 
hquidator to abstam or buy the shareholder’s mterest at 
an agreed price 

A company may always mcrease its capital where it has 
power to do so m the Articles But if it wishes to reduce its 
capital where assets are lost m order to enable it to pay 
reasonable chvidends or to borrow fresh capital, a special 
resolution is necessary, and it must be confirmed by the 
Court 

Co-operative Organizations 

These organizations are a type most significant m the 
field of marketmg They are managed m the mterests 
of those who do busmess with or through the associations, 
and thus mtroduce a form of democratic control 

The retail co-operati\e movement embraces some iioo 
societies with a total capital (mcludmg loan) of £189 
milhons, a membership of over 8 millions, and a retail trade 
exceeding £250 milhons, or some 10 per cent of the country’s 
total retail trade Latterly the field of production has been 
entered by these organizations, but producer co-operative 
organizations on a large scale are still in the embryorac 
stage The Co-operative WTiolesale Society not only sup- 
phes the retail societies with 66 per cent of their stocks, 
but its capital (mcludmg loan capital) and reserves of some 
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millions axe mvested over a wide range of productive 
enterprises The 182 factories and workshops include two 
biscuit works, five preserve works, three soap viorks, eight 
flour mills, one tobacco factory, two lard refineries, one 
margarine works, an od and cake mill, sue prmtmg works, 
a rope miU and a colhery, factones for hosiery, corsets, 
shirts, underclotlung, three woollen factones and three 
weavmg sheds, ten clothing factones, ten boot and shoe 
works (with two tannenes), an iron works, a cannery, six 
cabmet factones, two tinplate works, a paint and varnish 
works, a pottery, a cycle and jewellery estabhshment, 
drug-works, brush-works, cutlery, aluminium, glass, bucket 
and fender works, packing factones, building and engineer- 
mg departments, several smaller works and several farms, 
mcludmg tea plantations The value added in co-operative 
production by the 90,000 workers employed amounts to 
some £25 millions, but this form of control extends to only 
about 2 per cent of the national volume of mdustnal 
production 


Public Control of Business 
A certam number of industnes particularly affect the 
public mterest as they are natural monopolies raiUvavs, 
gas and electncity, water It is in these industnes that 
Government or municipal participation first arose This 
question is considered further in the Chapter on The State 
m Industry 
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THE TRADE CYCLE 

Although the term trade cycle is often used with an air 
of mystery there is nothmg mysterious about the actual 
phenomena that accompany cychcal fluctuations in trade 
However puzzhng the incidence of a slump may be, the facts 
of it are painfully obvious to all — orders drop ofi, pnces 
and profits fall, unemployment leaps up, wages are cut and 
production mstead of mcreasmg as it should in a progressive 
civilized country is heavily reduced and a lower standard 
of livmg IS therefore forced on the greater part of the popu- 
lation In a boom the reverse phenomena appear — orders 
mcrease (temptmg firms to overtrade), pnces recover and 
promts soar, emplosnment mcreases and wage-earners gradu- 
ally recover their cuts while production forges ahead once 
more 

The following table shows how the various indices of 
- busmess activity moved m the Umted Kingdom between 


1929 and 1939 — 

INDICES OF BUSINESS ACTIVITY IN U K 1929-39 
Expressed as percentages of 1935 



(r) 

(2) 

( 3 ) 

(4) 

i (5) 

1929 

985 

98 5 

945 

107 6 


1930 

93 

94 5 


86 I 


1931 

875 

91 

79 

65 


1932 

84 

90 

785 

632 

925 

1933 

89 

93 5 

835 

758 

i 

1934 

96 

97 5 

93 5 

88 6 

94 

1935 

1 100 





1936 

106 1 

105 

1095 

116 

ro7 

1937 

112 

III 

117 

127 2 

115 

1938 

ro4 5 

no 

1095 

— 

117 

1939 (first half) 

1 1 

1125 

116 5 

1175 

116 


fi) Econotntsl Index of Business Activity 
(2) „ „ Employment 

(3I Board of Trade Index of Production 
(4) Index of Profits {Econotmsf) 
is) „ Retail Sales (Bank of England) 
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The penod 1929-37 witnessed a complete cycle of activity 
f^om peak to peak, not only m this country but in all coun- 
tries excluding the USSR A broad correlation of activity 
IS mdeed to be expected on account of the part that over- 
seas trade plays m a modern economy If an mdustnal 
country such as the U K suffers a slump, then its demand 
for raw matenals and indeed all imports falls and the prim- 
ary producmg countries suffer a slump too This means 
that the latter cannot afford to mamtam their industrial 
imports, and the export trade and the general level of activity 
of the mdustnal supphers are further affected It is therefore 
easy to understand how the state of busmess activity m a 
major mdustnal country can influence that of the whole 
world economy, yet while it is to be expected that the 
busmess activity of nations formmg part of the world 
economy should move broadly m phase, the economic 
structure of a country and its degree of dependence on 
external trade is more important m determining whether it 
is likely to be subject to a slump or not The foUowmg table 
shows the fluctuations m mdustnal production of the major 
mdustnal nations — , 

TABLF SHOWING FLUCTUATIONS IN INDUSTRIAL 
PRODUCTION OF MAJOR COUNTRIES 
Indices or Industrul Production 
1929 “ 100 



1932 

1937 

1938 

UK 

834 

1223 

1147 

USA 

538 

92 2 

723 

France 

69 

81 2 

75 7 

Germany 

53 3 

1172 

126 2 


978 

170 8 

173 

USSR 

1834 

424 

477 

World (excl USSR) 

64 

104 

93 


Past Cycles 

The trade cycle has been an estabhshed feature of British 
economic life smce the begiimmg*of mdustnahzation, and 
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as far back as 1848 we find the "periodical return" of com- 
mercial crises described as follows " In these cnses a great 
part not only of the existing products, but also of the pre- 
viously created productive forces, are periodically destroyed 
In these crises there breaks out an epidemic that m all 
earlier epochs would have seemed an absurdity — the epi- 
demic of overproduction Society suddenly finds itself put 
back mto a state of momentary barbarism it appears as 
if a famme, a universal war of devastation, had cut off the 
supply of every means of subsistence , industry and com- 
merce seem to be destroyed And why? Because there is 
too much civihzation, too much means of subsistence, too 
much mdustry, too much commerce A reader of the 
paragraph in 1932 could have been excused for believing 
he was reading a contemporary account 

The entrj' mto a slump is normally preceded by a financial 
crisis, and such crises have occurred m the years 1810, 1816, 
182^ 1837, 1847, 1857, 1866, 1878, 1890, 1900, 1907, 1921 
and 1929 In addition the end of 1937 witnessed the com- 
mencement of another dechne which only rearmament 
^arrested It is clear that there is a certam penodicity in 
the recurrence of cycles, the penod between each averagmg 
some ten years, but although there are good reasons why 
cnses should occur penodically they are not bound to recur 
at regular mtervals The somewhat different course of 
post-war history is dealt with later on p 157 

The Course of Cycles 

Econoimc life is never static busmess is always pursumg 
a defimte trend, always m motion, either improvmg or 
worsenmg Trade cycles have followed a traditional course 
and at the lowest point of depression there is a low level of 
prices consequent on low demand, unemployment is high 
and the volume of production low, busmess costs have been 
reduced to a minimum by staff reductions, wage and salary 
cuts, rationahzation and other means, a narrow margm of 
* K M^nc and F Engels 
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profit has been restored, bank reseiA-es are plentiful and 
bg^iks are consequently willing though cautious lenders at 
low interest rates, business capital is conservatively valued, 
stocks are moderate and buymg is cautious The fact that 
business is on a "sound basis” with bad debts written off 
and great care being taken before mcumng fresh debts, 
and with profits restored, coupled with the fact that capital 
equipment is m need of renewal, encourages an increase of 
output As soon as activity begins to increase the rise 
becomes cumulative, for an increase m orders placed by one 
firm causes an mcrease m the output of other firms, which 
may m turn involve orders not only for raw materials but 
also for new machinery, as well as the taking on of addi- 
tional w orkers Activity spreads quickly through the capital 
goods mdustries and any tendency for prices to nse speeds 
up the placmg of new orders The additional wages of the 
new workers mcrease the demand for consumers’ goods 
In short as soon as demand has begun to revive, the wHole 
economic process comes to hfe — the output of capital goods 
and of consumers’ goods creeps up (givmg rise to a still 
greater demand for capital goods and raw matenals), em- , 
ployment mcreases, higher mcomes mtensify demand The 
demand for raw matenals increases the purchasing power 
of the primary producmg countries, leadmg to an mcrease 
m exports to those countnes Wages and other costs rise 
far more slowly than profits and, while the rate of profit 
IS mcreasing, a further stimulus is given to production and 
to mvestment 

Frequently a special factor gives nse to the imtial mcrease 
m demand m 1933 it was the begmnmg of the housmg 
boom and m 1938 rearmament The mcreased mcomes 
resultmg from these special activities spread through the 
whole productive system as a stone thrown mto water 
starts a senes of ever-widenmg ripples If 1932 is taken as 
the base year, by 1933 bmldmg activity had mcreased 29 
per cent, by 1934 54 per cent, by 1935 75 per cent, and by 
1936 88 per cent These figures should be compared -with 
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the table showing the increase m all business activity over 
the whole period The following figures show the total 
expenditure on defence over 1937-9 — 

1937 ist half £106 mn 1938 1st half £i5& mn 

2nd „ £127 mn ” iiSgmn 

1939 ist half £269 mn 

Between the second quarters of 1938 and 1939 the general 
level of business activity rose nearly 8 per cent 

The period of relatively high activity is known as the 
''boom” phase of the trade cycle The term is, however, 
often a misnomer smce there may be nothmg hectic about 
the state of busmess, and the volume of unemployment may 
remain high m an absolute sense This was particularly the 
case at the 1937 peak (the monthly average of unemployed 
persons m Great Britam being not far short of millions) 
when the term "sloom” was corned 
Several features may mark the passmg of the boom phase 
In past cycles there was a tendency for credit to be over- 
extended, both by banks and by traders, for bad debts to 
be mcurred, for highly speculative compames to be floated 
(this was particularly marked m 1929), and for demand m 
general to be over-estimated The mam mdustnal crisis 
would usually be preceded by a financial cnsis, the result of 
an unsound credit structure Busmess profits havmg ceased 
to rise at the anticipated rate, shares bought at inflated 
pnces on the Stock Exchange began to be unloaded, and at 
a penod when pnces appear to have reached a ceihng, even 
moderate seUmg may start a wave of distrust leadmg to 
wholesale hqmdation of shares and a collapse m paper 
V alues Investors feel themselves poorer and new mvest- 
ment dnes up Luxury purchases are reduced, and demand, 
both m the capital and consumers’ goods mdustnes, starts 
on its downward path spreadmg a slow paralysis of trade 
Tlie banks restnct loans and raise their mterest rates If 
the boom had been marked by mtensii^e Stock Exchange 
speculation, as was often the case, mterest rates had already 
been raised both on account of a shortage of lendmg power 
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and a desire to curb undue speculation, so that legitimate 
tsaders were starved of loans Wholesalers, working on 
borrowed funds, find the cost of carrying large stocks unduly 
heavy and m order to work on smaller loans reduce their 
stocks and thus postpone orders to manufacturers This 
process of stock reduction also serves to restnct demand 
and to lower mdustnal output and mdustnal payrolls Once 
the process of dismissmg workpeople begms and total wages 
fall, the demand for consumers’ goods drops and depression 
begins to mtensify Even before this stage profits have 
begun to fall as costs have overtaken seUmgpnces, partly on 
account of the limitation of demand, which both stops the 
reduction mumt costs and prevents pnces from bemg raised 
The restnction of demand spreads as rapidly through the 
mdustnal system to paralyse it as expandmg demand 
caused activity to grow 

Although the onset of depression shows itself m vanous 
phenomena, there is one particularly striking feature 
When production begms to fall it does not fall evenly 
through aU branches of mdustry, but the capital goods 
industnes — the mdustnes making the means of production, 
— suffer out of all proportion to the consumers' goods 
mdustnes The followmg table shows the percentage output 
of both branches of mdustry m 1932 as compared with 
1929, m the three major mdustnal countnes — 


1932 as Percentage of 
1929 

UK 

USA 

Germany 

Capital Goods Industries 
Consumers' Goods Indus- 

70 

26 

48 

tries 

90 

79 

82 


There are various readily understandable reasons for the 
disparity between the two groups the reduced demand 
for consumption ^oods reduces demand for new capital 
goods , the fall m profits puts a stop to mvestment and 
causes a reluctance to embark oil new capital expenditure 



I4S ENGINEERING ECONOMICS 

(e g a pnvate person whose income is reduced will contmue 
to spend on food and immediate necessities as before, byt 
he wll make his clothes last longer, and his furniture, his 
car or his house longer still) , the drop in taxation yield 
causes pubhc economj' 

As the depression or "slump” deepens, imemployment 
rises rapidly, wages are cut, profits fall, wholesale prices fall 
far in excess of retail prices as stocks are hqmdated, growmg 
bankruptcies tighten the credit contraction till mterest rates 
fall as sound busmesses refram from borrowing since they 
see no profitable use for funds Rationahzation, which 
begins m a crude way by the cuttmg of staffs and the elim- 
ination of the high cost producers, leads on to the stoppmg 
of all sources of waste and to the mtroduction of labour 
saving and more efficient machinery, till finally costs have 
been pushed below pnces, and when profits begm to emerge 
the economic stage is set for a revival 

Effect on Distribution of Incomes 
The problem of the trade or business cycle is one of the 
miost vital since no one escapes from it In the penod of 
depression wages and profits are low and unemployment is 
high, but prices too are lower so that the real mcoraes of 
people remaming m work whose money mcomes have suf- 
fered only moderate cuts may actually be higher Income 
earners as a whole, how’ever, suffer on account of the enor- 
mous volume of unemplo5nnent The relation between the 
national income and unemployment is shown below — 



U K Percentage 

1 Net 


of Unemployment 

National Income 

1929 

103 

;£4,384 mn 

1932 

21 9 

,f3,844 mn 


B?' 1937 file percentage of unemployment had fallen to 
10 6 while the national income was approachmg the £5000 
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milbons mark The rentier holding fixed income beanng 
"gjlt-edged" securities is the only real beneficiary of low 
pnces and slump In the boom period wages are merely 
restored while profits are multiphed Real wages may indeed 
fall through a rise in the cost of living exceedmg the rise in 
wages, but the workmg class as a whole benefits from 
increased employment 

The unemployment and appalhng misery of the depres- 
sion for a large proportion of the population of any indus- 
trial country (at the worst pomt of the 1932-3 depression 
there were 3 milhons unemployed m the U K , over 6 
miUions m Germany, and over 13 milhons m the U S A , 
allowmg for dependants roughly one-quarter of the popu- 
lations of the mdustnal countnes was afiected) and the 
setback to the mcrease m economic well-being make of 
slumps an unendurable evil for communities which pnde 
themselves on bemg civilized Moreover, pre-war slumps 
did not tend to lessen m mtensity , on the contrary, m The 
twenty years prior to 1914 unemployment averaged 4^ 
per cent, while in the twenty years after 1919 it was 
never less than 10 per cent In 1879 and m 1S86 the per- 
centage unemployed was ii and 10, but in 1932 it was 22 

The 1937-8 "recession,” though it mvolved a nse in un- 
employment of over half a milhon m nine months and a fall 
m production of 10 per cent, was arrested by rearmament 
and war before it could run its course 

The Causes of Depression 

What is the outstandmg characteristic of a slump? It 
IS the faU m demand This fall is m turn due to the reduction 
of commitments by business men and to a slackenmg of 
investment and the production of capital goods, resultmg 
from a fall m the rate of mcrease of profits So long as profits 
increase at a steady rate expandmg enterpnse is encouraged 
and new mvestment will take place But the mvestor is 
not as mterested in current profits as in anticipated profits, 
and it IS the declme m the expested return on invested 
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capital wluch leads to reduced investment The followmg 
table shows the total of capital issues over two recent 
periods — 

CAPITAL ISSUES IN THE U K (EXCL BRIT GOVT ) 
{Economist) 

Monthly Average 

£mn 

1929 18 3 

1932 7 2 

1936 16 3 

1937 12 8 

1938 8 7 

How does this reduced return come about ? It is neces- 
sary to recall how the national mcome is distributed — partly 
m wages, expended on consumers' goods or on such types 
of investment as msurances and house property (the initi- 
ative for the mvestment of msurance moneys lymg with the 
msurance companies), and partly m profits, to which cate- 
gory belong the bigger mcomes responsible for the bulk of 
mdustrial mvestment In a revival wages lag behind profits 
and after the restoration of cuts new nses are gamed with 
difficulty There thus tends to be a relatively rapid growth 
of investable funds, which funds go mto the capital goods 
mdustries to make up the leeway of the depression years 
when replacement of capital goods was almost at a stand- 
still New plant and machmery is bought, railways renew 
stock, new factories are built, pubhc enterprises such as 
power stations re-equip themselves, mumcipahties may, 
for example, purchase troUey-bus fleets to replace trams, 
houses are built, and m short a wealth of activity and 
mvestment takes place 

In time essential equipment will have been renewed, and 
the outlets for mvestment narrow, yet savmgs are accu- 
mulatmg at an even faster rate The new mvestment goods 
3neld more and more consumption goods, but the equivalent 
mcome to buy these goods is not available m the form of 
wages and salanes. only m the form of "profits” which will 
not be used to buy such commodities smce the owners of 
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these incomes have satisfied their commodity demands and 
ate mterested only m fresh mvestment outlets A dis- 
eqmhbnum occurs in the economic system , on the one hand 
the potential productive capaaty of industry is growmg, 
on the other hand consuming capacity is nsmg far more 
slowly and potential consuimng power is hoarded m the 
hands of would-be mvestors "Hoarding" does m fact take 
place smce the absence of mcreased demand coupled with 
a growth m productive power, 1 e a surplus of capital goods 
m relation to consuming power, leads to a fall in the hitherto 
nsmg rate of profit, constitutmg a danger signal to mvestors 
"Savmg," the settmg aside of funds, contmues, but ''mvest- 
ment, ” the purchase of capital goods with savmgs, comes 
to an end There is a break m the mcome-recemng — 
mcome-spending cycle, more mcomes are bemg received 
than spent, which means that there is a relatu e decline m 
demand, becommg more and more severe with disastrous 
consequences 

Revival occurs when the restoration of profits once more 
leads to an encouragement to mvest, while a real deficit 
m capital equipment provides the necessarjf outlets If the, 
cure of slumps is left to pnvate enterpnse, policy must aim at 
restonng the profitability of industry and it is interesting 
to observe how the governments of various countries 
approached the problem m the last major depression ^ In 
Great Bntam the time-honoured remedies were used 
retrenchment was the order of the day. Government de- 
partments and private firms made drastic salary cuts, 
costs were reduced m every possible direction, while the 
Bank of England forced down the level of mterest rates to 
an unparalleled extent The National Government elected 
on a programme of restonng busmess confidence did in fact 
give a lead m restonng profits through the cuttmg of costs 
although this method mvolved prolonged hardship for the 
persons whose mcomes were the "costs" that were bemg 
cut 


1931-33* 
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In America the New Deal was the name given to a pro- 
gramme that involved the restriction of production m ordftr 
to raise prices to restore profits, together with social 
measures that, beneficial as they were to the workmg 
population, raised costs and antagonized “big busmess,” 
and a vast State-spendmg programme through the runmng 
of budget deficits on an unparalleled scale m order to 
pump enough purchasmg power mto cuculation to keep 
up the level of demand The efiicacy of the programme 
was partly countered by a "capital strike” — a refusal 
to invest m new capital goods, particularly by the pubhc 
utilities and railways — ^by which "big busmess” showed 
its disapproval of the cost-raismg social programme, 
and which mcidentally called down some very hard 
words on busmess leadeis from the heads of the Amencan 
admmistration Heavily as the State spent it was not 
easy to counteract hoardmg by private mterests, and 
when in 1938 the President tried to reduce the Budget 
deficit, the flow of incomes was cut ofi at source and 
the State had finally to start re-spending State spend- 
,jng had not built up a self-supportmg busmess revival 
It IS important to note that lavish State expenditure, 
chiefly the result of borrowmg from the banks, did not 
cause inflation smce on the one hand it was countered by 
hoardmg and on the other it never sent demand up beyond 
the current productive capaaty of mdustry The admm- 
istration’s aim in increasmg demand had been to restore the 
profitabihty of private enterprise so that production would 
be able to proceed under its own momentum, yet m many 
respects the pohcy was contradictory smce the social pro- 
gramme raised busmess costs 

In France the Front Populaire Government adopted a 
social policy even more impressive than that of President 
Roosevelt, mcludmg such measures as the 40-hour week 
and hohdays with pay Like the American, the French 
pohcy, which, of course, raised business costs, was heavily 
opposed, but the French Government failed to spend on 
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the Roosevelt scale and the reduction in private business 
wjis in no way compensated by direct State expenditure 
The Front Populaire Government did not have the courage 
of its convictions and its experiment faded, it was suc- 
ceeded by a Government which followed the Bntish method 
of retrenchment and which had the confidence of busmess 
men The moral of the Front Populaire expenment is 
that capitahst enterpnse must run under capitalist rules , 
if these rules are broken then the State must accept re- 
sponsibihty for mamtammg the level of demand and of 
production 

In Germany a fascist technique, which is discussed m 
Chapter XVII, imposed a rigid system of control over the 
national economy by which business costs were reduced, 
whde a vast State-spendmg programme absorbed unemploy- 
ment and raised demand Whether well-being w as mcreased 
IS another matter for State expenditure essentially took the 
form of rearmament 

The only country where production mcreased rapidly and 
steadily while the rest of the world was sunk m depression 
was the USSR, and the special reasons responsible for , 
this phenomenon are also discussed in Chapter XVI I In any 
case the special features of the Soviet economy rendered that 
country immune from cychcal fluctuations 

Many specious remedies were put forward m the 1930’s 
depression which ignored the true nature of the crisis For 
mstance in the USA the “technocrats" claimed that as 
productive possibdities were boundless it was ndiculous for 
the country to be plunged mto depression while men and 
machmery were idle and raw materials were bemg des- 
troyed This was perfectly true, but the declared remedy, 
that engmeers should take over the admmistration of the 
productive system, was based on the false assumption that 
the trade cycle is a techmcal problem, whilst m fact it is a 
problem of distnbutive policy, a problem of maldistnbution 
of purchasmg power and of the improfitabdity of new 
mvestment 
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The “social credit" movement also sprang from the sense 
of incongruity at "poverty in the midst of plenty,” and ^it 
least escaped from the errors of some aspects of the New 
Deal which aimed at abolishing the plenty But the remedy, 
which was based on a misunderstanding of the flow of m- 
comes through the productive processes, was to distribute 
purchasmg power to make up for purchasmg power which 
was believed lost inevitably and naturally in the productive 
process The theonsts had proved too much, for had the 
analysis of the cause of depression been correct the world 
would permanently have been set on a rapidly steepemng 
down-grade of depression They did not recogmze that 
purchasing power is never lost, but may be misapplied or 
hoarded 

The policy of public works was often advocated even 
pre-war (Sweden partly adopted such a pohcy with suc- 
cess) on the grounds that m time of prosperity pnvate 
enterpnse does all the investment necessary, while m times 
of depression the State should step m to borrow hoarded 
funds, or to create sums equal to the amounts hoarded, 
and invest them m public enterprises to keep the wheels of 
production tummg The reasons why the pohcy was not 
adopted pre-war are varied m the USA the federal 
government’s power to undertake useful enterpnse was 
severely hirated by the constitution, m Great Bntam 
pnvate busmess had been able to msist that if there was 
work to be done the State should subsidize pnvate mdustry 
and not take the initiative But the efiicacy of a pubhc 
w orks programme was shown by the rapidity with which the 
1938-9 rearmament brought down the unemployment 
figures A senous war has the same effect rearmament and 
war operate, in fact, as "pubhc works ’’ 

Witlun twenty-five years two European wars were waged 
Wars, still more than slumps, are the negation of economic 
effort Slumps mean widespread unemplo5ment with its 
accompanying frustration of human aspuations, a fall m 
the standard of hvmg, n, general setback to that matenal 
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progress which should be the aim of economic endeavour 
aj;id which is the basis of all progress But war mvolves 
far more misery and suffermg than the worst of slumps, a 
reversion to a barbarism in which destruction and not 
construction becomes the aim of effort and the standard of 
achievement A brief study of the economic causes of war 
is therefore important and we shall find that both slumps 
and war can spnng from the same cause 

Investment is made out of the larger mcomes derived m 
the mam from profits Histoncally this mvestment takes 
place ongmally at home, first locally, then nationally 
After the phase of the mechanization of the bulk of 
mdustry the rate of home mvestment necessarily slows 
down, but because the rate of savmg is bemg maintained, 
and even mcreased with the growth of profits, the pres- 
sure to mvest contmues and is not replaced by a demand 
for more consumers’ goods Hence comes the era of over- 
seas investment the equippmg of the undeveloped fern- 
tones with capital goods, railways, power plants, factones, 
etc It IS obvious that the pohtical control of temtory 
facilitates its mdustnalization by the controllmg country ,_ 
hence the rush to build up empires and economic spheres 
of mfluence which the latter part of the mneteenth century 
witnessed Empires have, however, other advantages 
they may serve largely as monopoly markets for the mother 
country which is therefore enabled to buy her raw matenals 
without diflficulty It is true that the raw matenals of all 
temtories are available to any buyer, but a would-be buyer 
must export before he can pay for his purchases 
The great mdustnal countnes have therefore constantly 
sought outlets for new mvestment and sought to guarantee 
and to expand their export markets, so that commercial 
conflict between the major countnes became inevitable, 
e g the pre-war struggle in the Far East between Great 
Bntam, America and Japan The belated mdustnalization 
of a major European power, Germany, put that powep in a 
position of mfenonty m an impeoahst sense, and although 
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small nations must develop their trade and mvestments 
wherever they can without attempting a pohtical or monop- 
oly control which is impossible for them, a major nation can 
turn to force to further its economic aims It is not an 
accident that militant fascism came to power m Germany 
at the bottom of a terrible depression, or that m the same 
period Japan began the first of the aggressions that heralded 
the collapse of the League system of secunty The compe- 
tition for markets and for outlets for rnvestment, 
and not personal megalomanias, has been a significant cause 
of modem war 

A further pomt to note is that once war had begun an 
enormous vested mterest in it was built up The war mdus- 
tnes in all countnes were busily and profitably engaged m 
spite of heavy taxation, unemployment virtually disap- 
peared and labour disputes were solvable by martial law 
Depression "for the duration” was out of the question smce 
the problem of outlets for rnvestment had been solved the 
needs of war absorbmg all available productive, purchasmg 
and lending power On the other hand the cessation of a war, 
in\ olvmg the cessation of a stream of Government spendmg, 
the demobilization of armies and the conversion to peace 
uses of w'ar industries, is accompanied by severe economic 
dislocation and a slump (as m 1920-21), the political con- 
sequences of winch may be senous 

Post-war Trade Cycles 

Before the war the economist John Maynard Keynes, 
later Lord Keynes, developed the theory that slumps could 
be avoided by controlhng the volume of capital rnvestment 
Credit expansion should be encouraged till there was full 
employment and the economy held at this level by credit 
control to prevent mflation, and by active state interven- 
tion — going far beyond the conventional pubhc works — to 
keep up the level of demand should a downswmg develop 
The war of 1939-45 was "total" — not only m Germany and 
Russia, but m Bntam and America The whole economy 
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came under Government control to a greater or less degree 
m, a way modem economic systems had never before 
envisaged Governments learnt to operate {with the co- 
operation of busmess men brought into the Cnul Services) 
the whole economic machine and built up a wealth of statis- 
tical data about home busmess activity and overseas trade 
After the war the Sociahst Government represented a 
party believmg m economic control in peacetime the 
statistical data were continued, the Government went on 
operatmg much of the economic machme and keeping a 
close eye on the rest But most unportant it accepted the 
doctrme that the Government was responsible for the 
economic well-bemg of the nation The significance of this 
theory cannot be overstressed, for it has become accepted 
by all political parties The theory of Lord Keynes plus 
the theory of the welfare state (that the state should 
guarantee the fundamentals of life on an adequate scale to 
everyone — adequate education, medical care, msurance) 
became doimnant m post-war Bntam and was made 
practical by the wartune knowledge of how to run an eco- 
nomy Whether a world cnsis would find this country any 
better able to maintam its living standards than before the 
war has not had to be put to the test m the first ten years 
after the war However, "recession” in Amenca (which 
can claim to have tned to apply Keynes’ theory even before 
he enunciated it) has already been countered by Go\em- 
ment encouragement to spend — together with — on one 
occasion — help from war^ in the traditional style And 
although Amenca has not gone as far as the United King- 
dom m adoptmg the theory of the welfare state, they are as 
weU equipped for large-scale Government mtervention m 
mdustry in case of need as any other country 
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CHAPTER VII 


CONTROL STATISTICS AND CHARTS 
Business Statistics 

We are principally concerned here with the use of statistics 
m management A manager cannot personally mvestigate 
aU matters under his control, but a senes of tables will give 
him a good idea of the position For example, he may de- 
duce from time-study data whether the time spent by opera- 
tives m different parts of their duties is efficiently distn- 
buted, or whether the time lost in a shop from stoppage for 
repairs merits the purchase of new machmery Obviously, 
the data must be rehable or the science of management 
becomes impossible, and they must be prepared and pre- 
sented m a suitable form The collection of data is one thmg, 
their presentation another They must present a picture of 
thmgs as they exist as simply as possible, or they not be 
capable of bemg used as an efficient mechamsm of busmest 
admmistration mdicatmg the functiomng of each section 
Some of the appropnate and rehable statistics with which an 
executive must be provided mclude — 

The trend of the busmess 
The results of different parts 

Compansons with previous penods, includmg sales, direct 
and mdirect costs, and profit turnover 
The detailed expenses of the busmess 
Proof that value is bemg obtamed for what is spent 
Survey of the factory order sheet 
The effect on profit and loss of mcrease or dimmution of 
production, mcludmg ascertamment of the no-profit 
pomt 

Obviously ther? is no section of commercial and mdus- 
tnal activity — market research, planiung, budgetmg? pro- 
duction control — m which statistitis will not prove a pomter 
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to the executive as to whether the business is being con- 
ducted efficiently Statistics give a bird’s-eye view of a veiy 
wide field, without which control of a large undertaking 
would be impossible 

It IS not proposed to deal here with the elements of 
statistics and statistical methods The student who is not 
conversant with them should study one of the books 
recommended at the end of the chapter 

Index Numbers 

In statistics we frequently require to determine the 
relative movements of a phenomenon exhibitmg numerical 
changes over a penod of time where measurements of 
actual movement are mconvenient or impossible, such, for 
example, as changes in price level or cost of hvmg 

A very simple device mvolvmg an apphcation of averages 
IS available which is called an mdex number As an illus- 
tration of the general pnnciples mvolved, we will suppose 
it IS desired to record changes m price level High and low 
are merely relative terms, and for any land of measurement 
a standard is, of course, required For this purpose a "base ’’ 
year or month, as the case may be, is chosen, with the price 
level of which it is desued to compare the pnce level at 
other penods 

A large group of commodities, not mterrelated, are chosen, 
and the average prices m the penod used as a basis of 
comparison are ascertamed and expressed as loo At other 
dates the pnces of the same commodities then ruhng are 
taken and expressed m terms of too Then the average of 
these percentages will show how the level of pnces as 
mdicated by the selected commodities has vaned m 
comparison with the base penod Let us suppose for the 
purposes of illustration that five commodities would be 
sufficient to mdicate the vanation m general pnce level 
The procedure would then be as shown on p i6i 

At ,first It IS assumed that all commodities are of equal 
importance, but m actual fact some commodities wrU 
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account for a higher proportion of general expenditure than 
others, as, for example, food m working-class expenditure 
Hence it may be necessary to "weight” the commodities 
to allow for this The table explams how this is done, viz 
by multiplymg the relative numbers by the weight for each 
commodity 

The difference between the weighted mdex and the 
unweighted mdex is m this case not appreciable, but in 
actual practice a much greater number of commodities 
IS selected For example, m the wholesale price mdex 
pubhshed by The Statist, the number of commodities m- 
cluded IS forty-five The mdices pubhshed by The Economist 
and the Board of Trade also refer to a large number of articles 

In constructmg an mdex careful attention must be given 
to what it IS desired to measure Not only must the 
commodities be carefully selected, but the assumptions on 
which the weightmg is based must be closely scrutinized 
The weightmg prmciples adopted W'ould obviously be dif- 
ferent for the Index Number of Industrial Production and 
the Cost of Livmg Index In the former the relative 
importance is measured by the net output, and m the latter 
by the estimated average relative expenditure falhng under 
the five headmgs — food, rent and rates, clothing, fuel and 
hght, miscellaneous 

Many cnticisms have been levelled agamst the Cost of 
Livmg Index puljhshed by the Mmistry of Labour, 
despite revisions m its basic data on the grounds that a 
picture of how people spend their money on axerage is of no 
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meaning for mdividuals or even particular groups, but 
it pro\udes a general guide to retail pnce changes 
Many wages are accordingly adjusted to movements m this 
Index ^ 


Charting Its Aid to Management 
We have msisted on the importance of adequate records, 
but even when entered on standard forms it is sometimes 
difBcult to grasp their exact significance The comparison 
and mterpretation of columns of statistics are matters of 
considerable difBculty Charts, however, present a pictorial 
summary of facts which enables a grasp of the entire situa- 
tion to be obtamed at a glance They help to make facts 
clear, m this way they considerably assist and facihtate 
control The management not only wishes to compare 
present results with those of the past but a projected trend 
curve is a gmde to the future Charts enable the executive 
to visualize the whole course of the busmess and so make the 
control of the directmg mmd simpler and more secure 
Orgamzation charts, either concentnc or genealogical, 
show the Imes of authonty and contact between the vanous 
departments and specialists, from which the employees can 
see their relation to others m the organization It is easy to 
visualize the complete organization by means of the picture 
it presents, mdicatmg the relation of the functions of officers 
or departments m the company 
Route charts or flow diagrams are of value to the planmng 
or production department where work is scheduled for 
machines, and can be made out to mdicate what happens 
from the receipt of an order to the dispatch of the goods In 
the shops they picture the movement of the raw matenal 
through the manufacture of smgle parts to the final assem- 
bly As the charts are intended to convey mformation 
rapidly, they must be simple and clear m form and 
construction In addition to the aid they render to the 

^ 'in 1955 the Index was still called the Interim Index and awaited 
its final form * 
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management m visualizing the situation m the plant, route 
charts instruct the employees as to the path of goods on 
which they perform some operation, 
and thus render their work more 
mtelhgible 

Other types of graphical records com- 
monly m use mclude Circle or pie charts 
which are of service to show the make-up 
of a total, its segments representing the 
ratios of the component parts to the 
whole , Bar charts used to represent the 
magnitude of quantities, m a manner 
easy to read For comparative purposes 
the distnbution of items in relation to the 
total is best expressed m percentages, and 
m a senes of bars it is easy to follow how 
each section is behaving For example, 
it may be desired to compare for differ- 
ent years the production as a percentage 
of the rated capacity of a smgle machine 
or the whole plant, or the shipments 
of an order with different sizes or 
styles 

Another apphcation of bar charts is 
to represent the distnbution of cost, as 
shown in Fig 5 The expenditure on the 
various items, such as raw matenals, 
labour, fuel, repairs, depreciation, over- 
head, msurance, taxes, and so on, is 
shown as a percentage of the total cost, 
and when bars representmg consecutive 
penods are placed m juxtaposition, a 

clear mental picture is gained of their ^ ^ “I ^ 

, , ^ j t Bar Chart 

relative importance and the degree 01 

change which each has experienced A simple form of bar 
chart may be made with stnps of gummed black paper cut 
mto proportionate lengths . 


BOUR 
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Trend Curves 

The following points may be noted with regard to th^ 
important class known as hne charts The heading should 
indicate immediately what the chart is intended to show 
For some purposes it is advisable to allow space on the 
chart to write the actual figures concerned Too many 
curves on a chart render it confusmg, and it is also desnable 
not to have more vertical hnes than necessary The choice 
of a scale requires special attention and false zeros should be 
avoided 

The type of graphical record most employed is the so- 
called histoncal chart, in which time is the mdependent 
vanable, and the urats, days, weeks or months as required, 
an example bemg given m Fig 6 The dependent vanable 
may be any factor of which the management requires a 
survey, such as production, stock, sales, costs, wages, 
unfilled orders, work m progress, and many others When 
a penod is represented by a horizontal space the result 
relatmg to that penod should be placed m the middle of 
that space Not only are the vanations in the factors clearly 
brought out, but the general trend of events is grasped 
infimtely quicker than from the study of a mass of figures 
Sometunes the general trend of the variable is shown by a 
thick hne smoothmg out the curve and sometimes by a 
movmg average curve To get a true picture of the general 
trend, not only must the seasonable changes but also the 
busmess cycles be elimmated As a rule, however, the true 
trend is sufficiently mdicated by a three-year moving aver- 
age, which IS made by plottmg agamst each year, not the 
actual figure for that year, but the average of the three 
years of which it is the centre For ordmary works manage- 
ment problems such movmg averages are not often required, 
but the importance of trend curves m estimatmg future 
movements should not be overlooked Forecastmg is 
becommg more scientific, and no manapment is gettmg 
the utmost value out of its charts and curves unless they 
are of some assistance in (this direction 
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A development of histoncal charts is the useful Z chart, 
which has three curves on each chart, and, as a rule, one 
year's figures per sheet, as shown m Fig 7 These curves are 
(i) the penodic movement of the variable, e g monthly or 
weekly figures , (2) the cumulative figures showmg total to 
date, (3) the movmg annual total as each month ends 
the result is added to the previous annual total and the 
figure for the correspondmg month of the previous year 
subtracted Curves (i) and (2) commence at the same 
pomt, unless the scale of curve (i) is mcreased for conveni- 
ence, and curves (2) and (3) end at the same pomt, like the 
letter Z, hence the name The movmg annual total may be 
looked on as a perpetual mventory of turnover By placing 
the charts together the general trend over a period of years 
IS obtained, or if on translucent paper they may be placed 
on top of each other for comparative purposes The Z chart 
IS also a good guide m forecasting 

Lme charts are of two types, those showmg the amoimt 
of change and those showmg the rate of change Flam 
charts show the relative numencal relations^ and loganthmic 
charts represent variations m percentage 

When attention is directed to the growth or rate of 
change of a particular factor, it is usual to plot the data 
on semi-loganthmic paper No matter on what part of 
the chart the hnes are drawn the rates of growth are 
readily compared from the slopes of the curves This type 
of chart may be used, for example, to show whether the 
sales of complete machmes and of replacement parts are 
mcreasmg at the same rate It is also preferable to use 
"ratio" charts for forecastmg purposes by extendmg the 
lme representmg the rate of change 

Another specially ruled graph paper is for probabihty 
charts On probabihty paper any symmetrical frequency 
curve will plot as a straight hne, and the curve for any 
problem can be plotted with a much ^smaller number of 
observations It is used mainly m techmcal problems, but 
IS bemg extended to a -wanety of applications, for example 
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in connection with time studies, to detennme the total 
number of applicants to be examined to produce the desired 
selected number, or to find the probable result of an adver- 
tismg campaign is it worth while advertising for a certain 
time or should a contract be placed? 

Calculatmg charts have long been used by engineers and 
technical men They are designed to perform a senes of 
mathematical calculations from simple multiphcation up- 
wards They may usefully be extended to non-technical 
problems, as, for example, to determine the value of time 
given m an mterview 

Frequency Charts and Divergencc Charts 
Frequency charts are coimng mcreasingly mto mdustnal 
as well as scientific use They are used for showing the 
relation between two variables at a given pomt of time, i e 
the frequency of occurrence of certam data under specified 
conditions For example, if the sales of products of difier- 
ent sizes are plotted m this manner, they may not only be 
graded m order of populanty, but the results enable a 
decision to be made on the size or design to be chosen for, 
standardized production An example is shown m Fig 8 
Another type of graphical record which is valuable for 
particular purposes is the divergence chart, m which 
differences are plotted, or divergence from the average or 
budgeted trend The base line is best drawn across the 
middle of the paper Attention is immediately drawn 
to the fact that the results are better or worse than normal 
The chart is used to show difierences between orders and 
shipments, orders and production, or shipments and pro- 
duction, goods ordered and goods delivered, and so on 
Gantt charts are employed m connection with the 
progressing of work A Gantt chart is a progress chart 
showing whether production is bemg earned out m accord- 
ance with plan, and if not, the reason why Companson of 
performance with the plan can be made at a glance as 
regards both time and amount A.Gantt chart presupposes 
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a plan, emphasizes the importance of time m production, 
and automatically bnngs attention to the most urgent 
pomts which threaten to delay dehvery promises The 
executive’s tune is left free to take the requisite action to 
deal with any hold-up which may anse The charts are of 
vanous types and may be employed for many purposes, 
for example, machme-record summaries, idleness expense. 



progress chart for a smgle article, work done by individual 
employees, man-record summaries, amount of work ahead 
of machmes, control of operations, co-ordmation of pur- 
chasmg and manufacture, and so on Their object is to 
measure and record the performance of men and machmes 
with relation to a scheduled production, and they offer an 
important contribution to factory control The machme- 
record charts, of which an example is given m Fig g, were 
devised by Mr Gantt, to provide an answer to the followmg 
questions Are the machmes aU bemg used? Are they 
domg the work most needed? Are they^domg it as rapidly 
as they ought? Idle machmes are, of course, non-produc- 
tive, and the use of the charts enables idleness expense to 
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be reduced to a mmunum The man-record charts show 
if tjie workman is keepmg to a standard output, above or 
below it Where a system of premium wage payment is m 
force they serve an additional purpose 



Flo 9 Gantt Machine record Card 
Chart Only the Key Factors 
It has been seen above that the presentation of statistics 
has assumed great unportance The important pomts are 
to know what statistics to get, how and where to secure 
them, the means to secure them promptly, and to whom they 
are to be presented m order to secure action as the result 
of their findings 

As regards the quantity of statistics assembled, the 
manager must decide how far he wishes to go in keepmg m 
touch with the progress of the many activities of the busi- 
ness They must be really essentia], or it is a waste of tune. 
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and they must be promptly charted or they are of no use 
ui control Charts are the best means of presentmg busiPiess 
facts and graphical control is the basis of management 
Suitably chosen they show the course of the company’s 
busmess, its finanaal position, its prospects and short- 
comings It will not be essential to present aU the charts to 
every executive, though the same facts may be presented 
to different executives m different relationships which are 
vital to their own work 

The chief executive wdl require a comprehensive survey 
of the functiomng of the organization, showmg the busmess 
position and the trading and financial position, but the 
sub-executives wiU only require a summary of the results 
for which they are responsible, and of the other results m 
so far as they affect their own performance We will first 
suggest some of the charts which various departmental 
heads may find useful — 

SALES DEPARTMENl 

Sales quotas 

Total sales 

Unfilled orders 

Total sales expenses 

Expense of sales (expenses divided by sales) 

Sales expense constituents salesmen, advertising, office 
overhead 

Sales expense by product and by territory 

In the case of expenses it may be useful to express them 
per £ of sales (“sales pound” method) 


FINANCIAL DEPARTMENT 
Gross eanungs, expenses, profit 
Working capital, balance sheet surplus 
Cash on hand, bills receivable, hquid assets (with mimmum 
specified) 

Liquid assets v current habihties 
Bills payable v bills receivable '' 

Sales pound, how divided 
Stock, plus current interest 
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ACCOUNTING DEPARTMENT 
^Total unit cost labour, shop expense, matenal 
Cost V standard cost 
Materials v production cost 
Packing and shipping 
Budgeted and actual expenses 
Accumulative budgeted and actual expenses 
Overhead dissected as far as useful 


PRODUCTION DEPARTMENT 
Production v schedule production 
Production v shipments 
Production v orders 
Number and causes of breakdowns 
Progress charts 
Rejections 

Stock on hand, ordered and used 

Unit costs 

Time study charts. 


LABOUR DEPARTMENT 
Workmg force, apphcations and transfers 
Labour turnover 
Illness rate 
Accident rate 
Absence rate 
Daily wages 
Bonus curves 

InefiSciency chart for men (m hours) 


Management Ratios 

Other departments, e g purchasmg, advertismg, should 
be dealt ivith similarly, that is, charts constructed which 
meet the requirements of the particular busmess The 
chief executive will require a record summanzing the 
mtemal and external activities of the undertakmg, and for 
a comprehensive and balanced view of the present position 
and probable developments a chartmg system gives the 
most valuable aid The sigmficant data for the executive 
should be prepare^d m the form of three statements each 
accorapamed by a chart 

(i) Busmess Position Orders, received — Current and 
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moving annual total Orders outstanding Invoices issued 
— Current and movmg annual total 

(2) Tradmg Position ' Invoices issued (Sales) as above 
Net profit or loss — Current and movmg annual total 

(3) Fmancial Position Current and bqmd assets and 
current liabibties Make-up of current assets Cash, debtors, 
work-m-progress, stocks 

A very brief report drawmg attention to salient facts 
should accompany the first statement, which should be 
available for the management immediately after the end 
of each month A fuller report should accompany the 
remainmg statements which can be presented later, but it 
is clear that it is useless to wait till a month is half-way 
through before takmg action to counter, for example, 
reduced turnover m the previous month 

The sales turnover and trend wiU have a crucial bearmg 
on the cash position of the company If orders are analysed 
for products the position will be seen as regards each de- 
partment In addition to profit and loss for each section 
of the firm there are certain ratios showmg fundamental 
relationships which may also be charted, so that any abnor- 
mal ones which may be danger signals will be immediately 
noticed As examples may be mentioned the ratio of profits, 
costs and stocks respectively to sales These ratios may 
be expressed as percentages of the sales pound Whatever 
charts are prepared for the executive it is advisable to 
mark on a budgeted as well as a normal or average hne, so 
that the controller is forced to notice what is happemng 

Chartmg is readily combmed with budgetary control by 
drawing on the chart the goal aimed at Forms and charts 
are mtegral with organization, and one of their principal 
uses IS to make clear relationships and variations. The 
system of chart control is now extensively used, and some 
firms possess chart rooms, but the system must not be 
overdone Each chart that is kept must be put to the acid 
test-^-does this chart answer the questions and provide the 
information reqinred of 
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Forecasting 

^Wherever business men meet one hears the question 
" How IS busmess ?” But even more interestmg and impor- 
tant still IS to know what is the outlook Is it encouraging 
or are there indications of a dechne, and is the view expressed 
a personal or isolated one, or is it based on a wide examma- 
tion of the activities of the conmiumty? The forecasting 
of trade changes is highly complicated Amid the ebb and 
flow of productive, commercial and financial activity how 
are the underlying tendencies to be determmed? What 
signals are there to mdicate the weather ahead’ 

An mdex indicative of total busmess activity is difficult 
to compile, but composite mdices are framed to gauge 
the total industnal production of a country, and supple- 
mented with a survey of representative senes of the chief 
mdustnes and econonuc activities These indices provide a 
means of assessmg trade tendencies which is desirable from 
all points of view, provided too much is not read mto it A 
trade barometer is better used as a basis of assessment of 
economic movement than as a basis of mdividual trade 
activity It may serve for short-term budgetary control m 
mdustry, but does not reduce the need for executive 
capacity in the mdividual concern The mdividual busmess 
firm IS much less inclmed than formerly to consider these 
trade mdices of httle value m forecastmg the course of its 
own activity In one sense, of course, the future of an 
mdividual busmess is non-predictable, but if the general 
mdices are supplemented by studymg the course of the 
particular branch of production or trade, and also the de- 
velopment of the firm concerned, a valuable tool is to hand 
to facilitate planning the activity of the mdmdual enter- 
pnse The ma]or fluctuations are forecast by the economic 
services , the mmor fluctuations must be forecast by the 
busmess man himself 

The chief advantage of forecastmg for the mdividual 
concern is that by arrangmg production ahead, the wQrks 
can be kept runnmg smoothly, amd the plant uniformly 
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loaded with a mmimuin labour turnover Stocks can be 
regulated so as not to tie up too much capital, and yet affqrd 
protection against a sudden rush The maxunum use is 
made of existing plant and dehvery promises more exactly 
adhered to New developments are anticipated and 
maugurated at favourable times 

Trade Indices 

Smce the Government has become responsible for the 
general level of busmess activity it has set up a Central 
Statistical Of&ce to collect and present all the important 
data about the nation’s economic hfe It publishes a 
Monthly Digest of Statistics and The Economist newspaper 
reproduces weekly much of the data and adds its own 
calculations, e g mdustnal profits, which are regarded as 
one of the best strictly busmess mdices In this mdex the 
annual profits of a group of firms published m one quarter is 
compared with those published a year previously, and so a 
curve of profit movements can be estabhshed 

The Monthly Digest gives among others the foHowmg 
key data — 

Index of Industnal Production 

(This IS sub-divided mto indices for each group of mdus- 
tries and supplemented by detailed production and 
consumption data for each group ) 

Numbers employed and unemployed by mdustnes 

Value and volume of external trade 

Fmancial Statistics — Government revenue 
Currency circulation 
Bank deposits 
Gold and dollar reserves 
Capital Issues 

Wages and Prices 

Wholesale and Retail Sales and Consumer Expenditure 

Much of the data assembled m this Digest is collected by 
other Government Departments and appear m even more 
det^ed form m them own periodicals’ e g the Board of 
Trade Journal with dgjta about production and foreign 
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trade , the Ministry of Labour and National Service Gazette 
wjth data about emplo5niient and wages 
In addition to The Economist, other private journals 
assemble statistics, among them — 

The Statist 

Bank reviews such as those of the Midland and Lloyds Bank 
The Financial Times with its index of security pnces, 
and numerous trade journals 

Budgeting 

The budget is famihar to all as a mechanism of control 
in national finances The difference between the national 
and the commercial budget is, however, that the former 
IS kept down as low as possible whilst the latter looks 
forward to the greatest possible expansion We have here 
to consider budgetary control as a mechamsm of busmess 
admmistration 

The object of budgetary control is to set standards 
whereby current performance of the busmess may be 
checked and controlled to give remunerative results 
The busmess objective of the firm is forecasted together 
with the probable course of future events, from which the' 
firm’s pohcies are formulated and all its activities co- 
ordinated towards the desired goal, the actual results bemg 
compared as frequently as possible with the preconceived 
plan In the busmess world the need for a forecast of the 
future IS the essence of profit Forecastmg is performed 
by all firms even if only m the form of an imconscious 
estimate of the future, and vmth the growth of the busmess 
umt and the delegation of authority snap decisions are 
mcreasingly dangerous 

The aid to management of a clear statement of plans, 
and their co-ordmation into a defimte programme which is 
constantly watched for any departures from actual opera- 
tion needs no emphasis It mvolves not only clear th ink mg 
but mteUigent action, substitutmg considered mtention 
for opportunism m management^ It postulates a clearly 
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Visualized goal, permits the choice from the many paths 
available of the one most smted to the busmess, controls tlje 
rate of production and costs at all stages, and co-ordinates 
all the activities of the firm with no waste or leakage 
The practice of budgetmg co-ordinates the operation 
of different sections of a busmess and ensures quick and 
correlated response to changmg conditions 
Budgeting mvolves the specific forecastmg of manu- 
factunng, sellmg and financial programmes for the opera- 
tion of a busmess over a defimte penod From the market 
surveys and analysis of past performance, limits of expendi- 
ture are estabhshed for each function The mdividual 
budgets are combmed mto the financial budget, and esti- 
mates are made of the limits for expenses and volume of 
sales at which the pomt of no profit or loss occurs 
Departure from the predetemuned plan will cause corrective 
measures to be put m hand immediately Of course, the 
shorter the penod covered by the budget the more accurate 
it IS likely to be 

The penod chosen will depend on the nature of the 
busmess, whether cychcal, seasonal, etc , but a customary 
penod is a year or six months, with mtermediate subsidiary 
budgets for a comparison of progress 
Factors mfluencmg the question of whether the penod is 
to be long or short mclude the busmess risk mvolved, the 
stabihty of the market, the production methods m use, the 
penod reqmred for manufacture, the methods of financmg, 
the accountmg period, and the availabihty of statistics 
The basic procedure m developmg a budget after fixmg 
the penod is to determme the mmimum profit that is 
considered essential, then the volume of sales m both 
quantity and value classified m groups, the sellmg and 
administrative expenses for these sales, the production 
costs of the anticipated sales divided into departments, 
and any additional financmg which will be necessary, 
mclu^g the cost of any additions to plant A tentative 
effort may be required before the final budget is developed 
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There is no need to emphasize the importance of adequate 
statistics, e g cost mformation must be up to date The 
budget umt will evidently depend on the type of product 
made Umt or standard costs facihtate budgetmg 

The following definition of budgetary control has been 
adopted by the Institute of Cost and Works Accountants 
"Budgetary control is the systematic control of business 
operations by means of predetermmed standards prepared 
in detail and assembled mto a comprehensive programme, 
m order to provide a basis of comparison with actual pei- 
formances and costs, with the object of reachmg objectives 
defined m the programme " 

Sales Budget 

The sales estunate will be considered in greater detail 
m Chapter XII The determmation of anticipated sales for 
the penod under review is looked upon as the first step 
of an mdustnal budget programme, the activity of the 
busmess bemg governed by the mcome to be earned 
The volume of sales must provide a minimum mcome on 
which the firm’s expenditure may safely be borne From 
market analysis and the trend compared with past per- 
formance the total sales are estimated, divided into quotas 
for territories or salesmen Periodic statements should 
be prepared showmg how far estimates are bemg attamed, 
and to what extent existmg conditions may be expected to 
prevail In order to mculcate a feehng of responsibfiity 
amongst the sales staff for the sales budget, they must be 
asked m advance for an estunate of their best performance 
durmg the forthcommg penod, and the sales executive 
must give due weight to them predictions m the compilation 
of the budget Some firms have a special budget com- 
mittee m order to obtam the considered views of their staff 
The preparation of budgets is m fact a valuable education 
for the whole staff 

Sales expense considered from the standpomt of budget- 
ing may be forecast under the ^oUowmg classifications 
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(1) constant, such as administrative salaries, o£&ce rents , 

(2) vanable, such as commissions, shippmg expense, 

(3) partly vanable, partly non-vanable, such as advertismg, 
sales promotion 

Here, again, estimates should ongmate with departmental 
heads, and be submitted to the board for approval Stan- 
dard sales cost ratios may be estabhshed, and vanations 
subsequently mvestigated The cost of adnunistration is 
usually fairly constant, and should present httle dif&culty 
m budgetmg, especially if carefully classified and forecasted 
on the basis of past expenence 

Production Budget 

The chief mterest of the engmeer wall he m the installa- 
tion of budgetary control m the factory 
The object of the production budget is to detenmne the 
cost mvolved m producmg the budgeted sales The fore- 
casted costs must not exceed the expenditure allowances 
for every one of the works cost accounts 
The prehminary sales estimate is converted mto shop 
reqiurements, output programme and dehvenes 
The plant and equipment budget shows the machme 
requirements and whether any new equipment is necessary 
Any proposed expenditure should be justified by long-penod 
analysis 

The matenals budget determmes the amount of matenals 
reqiured, mcluding fuel, and lays down a purchasmg pro- 
gramme to gear with the production schedule The most 
economical method of matenals purchasmg is worked out 
In order to control the capital tied up in raw matenals 
and stocks, disbursements will be planned on a time basis 
to which the actual disbursements will be related Inven- 
tory values, total purchases and consumption totals will be 
compared with the budgeted standards and attention will 
be thus duected to lack of economy The usefulness of 
budgetmg is clearest where operating efficiency is concerned, 
that is m focusmg attention on uneconomic use of plant 
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and labour Some unit for production measurement has 
tp be evolved, then a standard of production activity 
has to be determmed For the selected period expenditure 
has to be locahzed so as to come under the personal control 
of section heads of production departments and service 
departments For the period in question the average cost 
recovery factor for each type of product m the production 
centres can be worked out and also the umt of production 
value for each class of product 
For each future pay penod a total of the production value 
units can be made with the budgeted output for each 
department When total production value umts for any 
period are compared with the standard penod they show 
to what extent the facihties of the factory have been used, 
and when compared with the budgeted expenditure the 
foUowmg deductions can be made If production value 
units exceed the budget standard, mcreases may be expected 
under certam of the expenditure items, and vice versa The 
advantage of budgetary control is to bring home to the 
works management the facts concernmg expenditure and 
the use of facilities at a time when correction is at least 
possible and not when it is too late to do anythmg about it ^ 
The labour budget expresses the budgeted production in 
man-hours and wages This fixes a standard of labour 
requirements agamst which the efihciency of the shop 
managers can afterwards be checked The check might be 
tabulated m the following form — 


Value of 
Production 

Labour Coat 

Ratio Labour Cost to 
Production Value 

Budgeted 


% 

Realized 

Budgeted 


Reaiued ' 

Budgeted 
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A Similar form would serve for the works oncost check, 
as it may readily be modified to show the effect 9! 
adjustments, for example — 


FACTORY CHARGES 


Oncost Item 

Cost 

Budgeted 

Cost 

Variation 

Comments 

Maintenance 

Repairs 

Depreciation 

Supervision 

Non-productive 

•wages 

Electncity, etc 






The amount of analysis necessary for an mteUigent 
estimate serves to famihanze department heads with all 
details of then operations, and to make them work out the 
best possible methods of passmg work through their shops 
They should, of course, be furnished with statements 
companng their actual performance with budgeted costs 
Stabilized conditions improve the load factor on the plant 
'and help production costs With scientific forecasting and 
proper control there is not much danger of over-production 
and stock accumulation Hand-to-mouth buymg, however, 
makes production scheduhng more difficult 
The works expense budget estimates the mdirect charges 
necessary to keep the factory in operation, divided mto 
fixed and vanable expenses An estimate of these probable 
overheads must be ascertamed from the persons responsible 
This provides them with gauges of efficiency of utihza- 
tion of plant capacity, materials purchased and labour 
employed, both duect and mdirect 
These overheads wdl be based on the cost of preparedness 
and not allow for the cost of idleness, but it is assumed that 
the sales quota will fill the shop to normal activity If orders 
are below this pomt it is not the fault bf the production 
executives 
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The manufacturing budget is only a part of the financial 
budget, and subsidiary to it Even the most efhcient and 
least-cost production methods are not by themselves 
sufficient to ensure the success of a busmess 

The amount of budgetmg vanes, of course, with the 
nature of the firm It is greatest for stock-order concerns, 
and hnuted for those manufacturmg to special orders, 
though m the latter case it facihtates preparations of plans 
and promotes quick and orderly dehvenes Standardization 
and simplification of the product facihtate budgeting 

Budgetmg is an estimate of what the expense of runnmg 
the works will be for a given production programme if 
certam assumed conditions hold good Of course, such an 
estimate cannot be made with any pretentions to accuracy 
without pre-plannmg how the work wiE be earned out 
Modifying conditions may, however, arise before the work 
IS actually put through Planmng means the setthng m 
detail of how the jobs mvolved will actually be done before 
puttmg them m hand It may be ob] ected that this mvolves 
going over some of the same ground twice, but this is not 
necessarily so, as attention may be limited to the divergencies 
between predicted and actual expenditure In fact, this 
prmciple of divergencies is a useful one, and frequently 
apphed m works control, eg where standard costs are 
practicable 

If there were any force m the alleged duphcation it would 
apply to the procedures of estimatmg m order to tender 
and of costing the job after it is completed 

The Financial Budget 

The budget of the company's financial programme and 
cash requirements is designed to mterpret the planned 
operations of the business m terms of receipts and disburse- 
ments It involves consideration of the amount and rate 
of coEection of accounts and the payment schedule for 
wages, matenals, etc Distinction must be made betw,een 
short-term mdebtedness and long-term obhgationa A 
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number of firms forecast the cash position monthly in 
receipts and dishursements classified according to expedi- 
ence The preparation of the financial budget merely 
mvolves obtammg at the beginnmg of the penod facts 
and figures usually exammed at the close By obtammg an 
advance picture of the effect of the manufacturmg pro- 
gramme on cash receipts and disbursements, and on the 
financial structure, impending needs are clearly brought 
out and the efficiency of the management is mcreased 
An estimated balance sheet and profit and loss account, 
based on the anticipated trend of future business, serve as 
a check on the soundness of the firm’s position and pohcy 
It may be pomted out that the practice of financial 
budgetmg assists m loan raismg, should this prove 
necessary 


SXIMMARY 

The financial budget is based on the sales forecast, from 
which is deduced the expense of canymg out the works 
programme, and of supportmg the rest of the organization, 
takmg mto account the need for new equipment and cash 
outgomgs 

A tradmg programme is established from forecasted 
production expense and overhead expense based on esti- 
mated activity, and subdivided mto penods At regular 
mtervals the programmes are modified in the hght of 
current experience, up or down as the case may be, and 
sent to the works for the replannmg of production and 
dehvery 

The essential pomt is that the forecastmg and budgetmg 
machmery must defimtely be the servant of the actual 
situation as it unfolds Budgetmg creates a target for 
management without destroymg mitiative or demandmg 
the acceptance of existmg standards 

The budget plays the same role from the financial pomt 
of view as scientific plannmg does for the works It demon- 
strates the probable fiqgncial results of pohcies, provides 
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for change of plans, and sets up financial standards for 
judging performance, especially if based on managenal 
subdivisions of the organization 
It calls attention to the value of activity or capacity of 
working, to direct and mdirect expenses and their relation- 
ship, and the efficiency of the various departments in 
relation to that postulated 

Plans have to be made and records have to be kept m 
every firm, and budgetmg and its correlation with accounts 
facihtate the solution of many managenal problems No 
scheme can be imported from outside, but must be evolved 
withm the organization 

Installation and Enforcement 
The ease of mstallmg and mamtammg a system of bud- 
getary control mcreases with the size of the organization, 
owmg to the subdivision of functions for each of which 
individual personal control can be allocated 
There is an irreducible mmimum of cost of mstallmg a 
system, but m a simphfied form it wiH prove an economically 
sound proposition even m a small plant In any case it 
should be remembered that 75 per cent of the mdustrial 
output of this country comes from factones employing less 
than 500 workers 

The arbitrary imposition of standards on department 
heads without their co-operation may provoke antagomsm 
and resistance, so that the various executives must be 
given an opportumty of participatmg and advismg m 
the estabhshment of a definitely attainable budget 
The conference method is frequently used, and m some cases 
bonuses are awarded to the executives for improvements 
or savmgs on the forecasted figures A budget system is no 
stronger than its enforcement, so that regular reports are 
essential for mdicatmg discrepancies, makmg adjustments 
and, where necessary, makmg revisions, though no change 
of importance should be permitted without full consideration 
of its effect on all portions of thq budgetmg system 
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Budgetary control is facilitated by a comprehensive 
charting system on which the forecasts and goals aimpd 
for are plotted m advance, thus providing a visual mdex of 
any divergence of achievement from the desired perform- 
ance, and givmg the management a projected view of the 
value of its policy 
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CHAPTER VIII 

ELEMENTS OF COMMERCIAL LAW 

It is not possible to do more in the followmg notes than 
indicate the elements of the three mam branches of com- 
mercial law, the law of contract, the law of agency, and the 
law relating to the sale of goods Yet perhaps m no other 
field IS the dictum " a little knowledge is a dangerous thin g" 
so sigmficant as m the field of law the student interested 
m this subject beyond examinational needs should there- 
fore study one of the books mentioned at the end of the 
chapter 


Contracts 

All busmess firms enter mto contracts, and it is necessary 
for every executive to have some knowledge of the law of 
contract, to ensure legahty m his own business deahngs 

A contract is an agreement enforceable at law, made 
between two or more persons, by which nghts are acquired 
by one or more to acts or forbearances on the part of the 
other or others The essential part of an agreement is 
consent , there must be a proposal and an acceptance The 
two kmds of contract usually met with m commerce are— 

1 A sunple contract, which may be wntten or verbal 
Consideration, which is needed to make a simple contract 
effective, may be defined as some profit accrumg to one 
party or some detriment to the other when the agreement 
is arrived at, and usually consists of some payment 

2 A specialty contract under seal, i e m the form of 
a deed, as, for example, leases of over three years and 
contracts entered mto by corporations It is, of course, 
always a wntten contract Except with contracts m reason- 
able restramt of trade, no consideration is required to 
vahdate a specialty contract , 
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A third kind of contract is a contract of record, which 
may be either a judgment or a recognizance and which, is 
based on the authority of a Court of Record 
Some simple contracts must be m wntmg as, for example, 
bills of exchange and promissory notes 
The law will not enforce all contracts An agreement 
may be contrary to law as m the case of an agreement to 
pay money in aid of an illegal purpose, or contrary to public 
pohcy, m which case it is void A contract may be void- 
able at the option of one party, e g m the case of misre- 
presentation by the other party, or it may be vahd m itself, 
but unenforceable at law, because it does not comply with 
the requirements of some statute 
Not everyone can enter mto a contract , for example, an 
mfant under 21 years, except m a contract of apprentice- 
ship and service, or for the necessaries of life Corporations 
and compames have only a limited capacity to contract, 
and them powers must be ascertamed as no contract is good 
unless authorized m the document upon which their con- 
stitution IS based 

Each party has a right to performance of the contract on 
the part of the other In the case of payment the exact 
sum must be tendered Other ways of termmatmg a con- 
tract mclude mutual agreement, breach, lapse of tune, 
merger (e g a deed supersedes a simple contract contaming 
the same terms), unpossibihty of performance and operation 
of law 

In the case of breach of contract, one party is released 
from its operation if the other fails to perform his part 
An aggneved party has a right of action to recover 
damages If the amount is left to the decision of a jury, 
the damages are said to be unhquidated Liquidated 
damages are an assessment of the amount which in the 
opmion of the parties will compensate for breach The 
Courts wiU only grant an amount which can reasonably 
be considered to restore the position Interest may be 
allowed 
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Alternatively, in the case of breach, the plaintiff may 
asjc for — 

1 An Order that the contract shall he earned out 

2 An Injunction restraining an actual or contemplated 
breach 

3 Cancellation of the contract 

Where the contract does not express the true uitention 
of the parties, the Court may order its rectification on 
apphcation by one of the parties 

These remedies cannot be claimed as a right, but are sup- 
plemental and discretionary, and the smtor must show 
that he cannot obtam otherwise a remedy appropnate to 
his case 

Some firms employ a contract engmeer, who is virtually 
an mspector for the purchaser Pomts to which to give 
attention m an engineenng contract are dehvery penalties, 
faults in construction clause, unpaid instalment clause, 
guarantees, trials, msurance, alterations to contract, stnkes 
and lock-out clause and arbitration clause 

Commercial contracts sometimes contam penalty clauses 
which specify a certain sum as damages if the contract is 
not earned out, but, as previously mentioned, in practice 
the amount of damages awarded is that considered by the 
Court to meet the needs of the case, so that the penalty 
clause has no meaning if the sum named is absurd 

Agency 

An agent is one who is employed to do anything in the 
place of another The agent puts the prmcipal mto legal 
relations with third parties, as, for example, when he enters 
mto a contract on behalf of the principal Any person 
who has legal capacity to contract may appomt an agent 
and be an agent It is not necessary, however, that an 
agent should be someone who is able to contract on his 
own behalf 

There are three types of agent — 

1 Special, with authority to do,a. particular act 
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2 General, with authonty to do anything coming within 

certain limits " 

3 Universal, with unlimited authonty 

Among general agents we may mention mercantile agents, 
includmg factors, brokers, and auctioneers 

A factor is paid a commission for selhng goods on behalf 
of the owner He has possession of the goods and may sell 
m his own name He has an insurable mterest m the goods 
and may pledge them 

A broker is an agent employed to make bargams and 
contracts for a commission called brokerage If he buys or 
sells goods he does not have possession of them 

An auctioneer is a person employed to sell goods at a 
pubhc auction He is the agent of the seller and, after the 
sale, also that of the buyer 

An agency may be created verbally, as no formal mode 
of appomtment is required, or m express terms If an 
agent is appomted to contract under seal the authonty must 
be under seal Such a deed is called a power of attorney 
The relationship of agency may be constituted by implica- 
tion ansmg from the conduct of the parties, e g a partner 
has the power to bmd a co-partner In other cases, a person 
bound by the contract may so act as to preclude denymg 
the agency, this is called agency by estoppel A person 
may become an agent of necessity, for example, he may 
have to deal with another’s goods m order to preserve 
them 

If an agent makes a contract outside the limits of the 
authonty conferred upon him by his prmcipal, the latter 
may ratify the contract, provided that the agent has acted 
as an agent and not as a prmcipal The pnncipal, however, 
must be m existence at the time the contract is made , for 
example, a company cannot adopt a contract made before 
Its mcorporation An agent may be answerable to a third 
party if he acts outside his authonty, but a pnncipal is 
liable for the fraud of his agent if it is committed within 
the scope of the agent’s ^.uthority 
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The duties of an agent include— 

*i He must do the work with reasonable skill and dili- 
gence, and failure to exercise them justifies a charge of 
neghgence If he obtamed the agency on the ground of 
special skill he must exercise it 

2 His work must be for the benefit of his pnncipal, and 
he must not pay money mto his own account 

3 He must not make any secret profit, or he may be 
dismissed and his commission sacrificed 

4 He must render accounts 

5 He must do the work himself, and not transfer it to 
another unless this is in accordance with busmess custom, 
the prmcipal expressly or impliedly assents to the dele- 
gation, or the nature of the busmess or a sudden emergency 
requires it 

6 He must only use any matenals and mformation he 
receives in the mterests of his pnncipal 

A del credere agent guarantees that the buyer will be 
solvent, 1 e he undertakes to pay if this should not prove to 
be the case, but he does not guarantee the performance of the 
contract in the sense of takmg responsibihty for any dispute 
that may arise 

The nghts of an agent are detemuned by the agreement 
with his principal, but it is imphed that he will be mdemm- 
fied for losses or habihties mcurred m the course of his 
agency He must be paid the remuneration agreed upon, 
and has a nght of hen and to stop goods m transit m certam 
circumstances 

An agency is tenmnated by — 

1 Agreement 

2 Effiuxion of tune 

3 Completion of the busmess for which the agency was 
formed 

4 Revocation by the pnncipal 

5 Renunciation by the agent 

6 Death or insanity of the prmcipal or the agent 

7. Bankruptcy of the prmcipal or agent 
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8 Destruction of the subject-matter of the agency 

In drawing up a business agency agreement the foUowmg 
pomts should receive attention the period of the agency, 
the district covered, if confined to the pnncipal’s products, 
the method of dealmg with mquiries, the question of 
expenses, the degree of co-operation, whether goods are on 
consignment or to be stocked, prices and discounts, the 
supply of trade hterature, the circumstances m which a 
breach of contract is to be deemed to have occurred which 
justifies the mjured party m repudiating the contract, and 
whether the contract stands so far as it is earned out 

Sale of Goods 

The law relatmg to the Sale of Goods was codified m 
1893 The only significant change since then is the Law 
Reform (Enforcement of Contracts) Act, 1954, which 
repealed Sect 4 of the 1893 Act requiring evidence in wntmg 
of a contract for the sale of goods to the value of £10 or 
upwards 

In a contract of sale of goods the seller transfers the 
ownership of the goods in consideration of payment of the 
pnee A mere agreement to sell is simply a contract, 
whereas a sale, m addition, transfers the property m the 
goods to the purchaser A contract for the sale of goods 
may be by word of mouth, m writing, both in part, or 
implied 

It is important to fix the time when the buyer becomes 
owner of the goods, because the goods he at the owner's 
nsk The property does not pass to the buyer while any- 
thing remams to be done to the goods by the seller 

There is receipt when the documents of title (e g bill of 
ladmg) have been dehvered to the buyer, or the goods have 
been dehvered to a common earner, or have been otherwise 
placed at the disposal of the buyer Dehvery to a earner 
IS taken as pnma facie evidence of dehvery to the buyer, 
but the seller must exeft due care and make a proper and 
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reasonable contract with the earner, and in the case of 
dehvery f o b must acquamt the buyer so as to enable him 
to msure the goods The remedy for non-dehvery is an 
action for damages, not compensation for extraordmary loss 

A buyer accepts the goods when he mtimates to the seller 
to this effect or acts m a manner inconsistent with the 
seller’s ownership, or keeps the goods an unreasonable time 
before rejectmg them 

If the buyer justifiably rejects the goods he need not 
return them, but if he wrongfully refuses to accept and 
pay for the goods he is liable to an action by the seller for 
damages 

Besides dehvery at the buyer’s premises at the time 
agreed or in a reasonable time, the rights of the buyer 
mclude observance of any conditions or warranties, other- 
wise he has a nght to damages depending on the facts A 
condition is a vital term m a contract, the breach of which 
gives the aggrieved party a right to avoid the contract, 
e g that the goods correspond to descnption, are reasonably 
fit for the mtended service, or that the bulk corresponds 
with a sample 

A warranty is a collateral agreement with reference to 
the contract, e g that the goods are free from charge or 
incumbrance in favour of a thud party, or that a trade- 
mark IS genuine Breach of warranty gives a nght to 
damages, but, subject to the provisions of the Sale of Goods 
Act, 1893, or any other relevant statutes, there is no implied 
warranty as to quahty or fitness, and the maxun caveat 
emptor (let the buyer beware) apphes 

The seller must dehver the exact quantity or the buyer 
may reject them The buyer cannot be compelled to take 
dehvery in mstalments, but m the case of a contract for 
goods to be dehvered by mstalments this depends on the 
terms The seller has the nght to be paid at once on 
dehvery unless otherwise stated, and subject to the tune 
required to mspect the goods Otherwise he may bnpg an 
action for the pnee An unpaid seller has a right of hen 
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on the goods if m his possession, and the right of stoppage 
m transitu if the buyer is insolvent »• 

FURTHER READING 

(а) Commercial Law J A Slater (Pitman ) 

(б) Stevens' Elements of Mercantile Law H J acobs (Butter- 

worth & Co ) 

Slater’s Mercantile Law Thirteenth edition by Lord 
Chorley and O C Giles (Pitman ) 



CHAPTER IX 


INDUSTRIAL LEGISLATION 

A KNOWLEDGE of industrial law is advisable, if not essential, 
to any works official having administrative responsibility, 
not only to avoid litigation, but also to safeguard the 
interests of the firm It is expensive to leam the law as a 
defendant 

The responsibility of the works management is dual , one 
aspect IS enforced as expressed in laws and ordinances, 
the other anses from a sense of duty, and will be discussed 
further under the Employment Department 
The legal obhgations of management to employees are 
clear and fairly complete To enforce these mimmum 
obhgations m regard to the safety, health, and conditions 
of employment of workpeople, the State has recourse to 
inspection, but on the whole management accepts these 
duties and carries them out m their entirety In many 
cases it goes beyond the legal requirements, as, for example, ^ 
m schemes supplemental to the State unemployment 
insurance and pension schemes 

Industrial legislation has consisted m malcmg compulsory 
on aU employers practices which enlightened employers 
have already voluntanly adopted The State has not moved 
faster than the average employer 

Regulation of Wages 

Industnal legislation affects wages m several ways, 
among them the amount and method of payment 

In certam trades m which the workers were badly 
organized the wages were so low that serious pnvations 
resulted This was the cause of the State regulation of the 
wages contract m these mdustnes and the establishment of 
wage-fixmg machmery The adoption of the mimnmm 
wage prmciple m the Trade Boards Act, 19091 was the 
193 
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first legislation on the subject in Europe Legislation 
relating to coal miners’ wages was enacted in 1912, andnn 
1924 an Act was passed protecting agricultural workers 
Another class of legislation is contained in the Truck Acts, 
1831 to 1940, which were passed to prevent the workmen 
bemg defrauded through the medium of pa3nnents m kind 
The Truck Acts have laid down that workmen’s wages must 
be in money, not in kind, with freedom to spend where the 
workman likes, and that fines and deductions from wages 
must be fair and reasonable, and the subject of a contract 
between the employer and the workman 

There is also legislation providing for the correct ascer- 
tainment of wages Two of its aspects relate to the ascer- 
tainment of the price per quantity of work done or the 
"particulars” prmciple (Factory and Workshop Act, 1895), 
and the ascertamment of the work done or the "check 
weighmg " pnnciple (Check Weighing in Various Industnes 
Act, 1919) 

Factory Legislation 

To form an intelligent view of the Factories Acts it is 
necessary to remember that they are utihtarian accretions 
representing the enforcement by law of a minimum standard 
of working conditions in industry The pioneers of factory 
legislation met with the utmost opposition to any departure 
from the stnet doctnne of latssez-fmre owing to the con- 
viction that the early homble conditions were necessary 
evils The opposition to the early Factory Acts was 
mainly on the grounds that the general mterest was best 
defended by non-interference 

Industnal legislation m this country has from its mcep- 
tion advanced along the hne of least resistance It began 
with children, was extended to young persons, then women, 
and finally to men, though of a definitely restneted scope 
We have never surveyed the whole field and legislated 
en bloc 

Mpdern factory legislation began with the Act for the 
Preservation of the Health and the Morals of Apprentices, 
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1802 It related only to cotton mills and lactones, but 
contained provisions concerning the workmg hours and 
minimum age of children Visitors ivere appointed from 
the Justices of the Peace, whose reports assisted the local 
authonties in the administration of the Act It was soon 
found that the only possihdity of success m carrymg out 
the legislation lay in the appointment of inspectors by the 
Government This step was achieved in the Factory 
Act of 1833, when four factory inspectors were appointed 
with a standing eqmvalent to that of Justices of the 
Peace 

The Factory Act of 1833 succeeded m regulatmg the 
hours of workers under 18 years of age, but its mam 
importance lay in the mtroduction for the first time of the 
system of Government inspection, which has since been 
copied aU over the world 

An amending Act of 1844 embodied aU the formal orders 
which the factory inspectors had issued, and withdrew 
their judicial functions, but gave them additional power, 
namely, of appointing the surgeons who issued age and 
health certificates The employment of women underground ^ 
was prohibited, and the hours of women m textile factories 
were regulated for the first tune This Act laid down the 
mam lines of factory inspection m this country For greater 
centralization of the work a chief mspector was appomted 
■with five supermtendmg inspectors under him, covermg the 
mam divisions of the country In 1878 the inspectorate was 
reorganized and centralized at the Home Office Women 
inspectors were first appomted in 1893, mid the medical 
inspection was centralized m 1898 Smce 1901 the staff 
has been further developed and extended 

Between 1830 and 1865 the foundations of our sys- 
tems of mdustnal legislation and pubhc health were laid 
down, and were further extended and consohdated before 
the grantmg of full recognition to trade unions in the 
’seventies FoUoiving the findmgs of the Sanitary Commis- 
sion and expert medical reports to the Privy Council, 
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scientific ideas were evolved on sanitation and safety 
About this penod efforts were being made to provide 
secunty for the workers agamst the nsks of their employ- 
ment Begmning with the Employers’ Liabihty Act, i88i, 
provision has been made for the major risks of industrial 
life — disablement, sickness, unemplojmient, old age, widow- 
hood 

It should be noted that factory legislation was first 
apphed to the protection of workers in textile trades, 
subsequently to non-textiles, and later on regulation was 
extended to workshops The increasing use of machinery 
entailed much injury and loss of hfe, and compelled the 
passmg of provisions for protecting the operatives, together 
with minimum standards of cleanlmess and factory con- 
ditions to safeguard their health After 1891 special rules 
were framed for dangerous trades and economic questions 
were dealt with, such as piece-work and sweated outwork 
wages 

The consohdatmg Act of 1878 raised the age of employ- 
ment to ten years The Factory Act of 1901 fixed it at 
twelve , it was raised to fourteen by the Emplojmient of 
Women, Young Persons and Children Act of 1920 

The Factory and Workshop Act, 1901 

The Factory and Workshop Act, 1901, applied to certam 
other places besides factones and workshops, e g private 
hnes and sidmgs, warehouses, docks, and wharves 

Of its many sections, the parts with which the works 
manager was mostly concerned related to health, safety 
and accidents, employment, dangerous and unhealthy 
industnes, and to particulars of the work and wages of 
piece-workers 

In the Pohce, Factones, etc (Miscellaneous Provisions) 
Act, 1916. provisions were laid down with regard to health 
m trades of an ordinary character, includmg regulations with 
regard to dnnkmg water, seats, washmg accommodation, 
the preparation of meals, ambulance, and first aid 
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Under the Factory Act, 1901, the fitness for employment 
ofi'young persons was decided by a certif3nng surgeon after 
examination Such surgeons, who were appointed by the 
Chief Inspector of Factories, also medically examined 
workers in unhealthy trades, and mvestigated certam classes 
of accident and industrial poisoning Special provisions were 
made for protection of workers m dangerous or unhealthy 
mdustnes Some mdustnes are subject to occupational 
diseases, of which notification was to be given, and orders 
provided for the provision and maintenance of safeguards 
Cases of poisonmg from lead, phosphorus, arsenic, mercury, 
or anthrax were notifiable to the Chief Inspector of Factories 
and the certifymg surgeon for the distnct 
The Factory Act, 1901, dealt with wages m Section 116, 
in which it was made obhgatory to furnish wntten par- 
ticulars of rates of wages and the nature and amount of 
work to piece-workers, to enable them to compute the 
amount of wages due Apphed m the first place to textile 
factories, it was extended to widely differmg non-textile 
factones Particulars of the rate of wages might be furn- 
ished when the work was given out, at the tune of employ- 
ment, by means of a placard or, if not standard, when 
completed 

The Factories Act, 1937, as amended 1948 
The Factones Act, 1937, which came mto force m July, 
1938, was amended m 1948 The AcU consohdated existmg 
law and mtroduced extensive amendments It included 
aU buildmg operations, shipbinldmg and engmeermg con- 
struction, and abohshed the distmction between textile 
and non-textile factones and between factones and "work- 
shops ” The Act makes factory law more comprehensive 
but at the same time simpler 
A factory becomes a place where anythmg is made and 
persons employed It necessitated the 260,000 occupiers 

Reference to the Act is to the Act of 1937 as amended by the 
Act of 1948 
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of factones m Great Britain making modifications in then- 
conditions of -work and premises The Act will onlyohe 
dealt with briefly, prmcipaHy m reference to the changes 
it introduced mto the provisions of the repealed 1901 Act 
Part I of the Act relates to health and contains new 
provisions m regard to overcrowding, general sanitation, 
and medical supervision Occupiers of factones are hable 
to mamtain an accepted standard of cleanhness Dirt and 
refuse must be removed daily and floors must be washed 
weekly where more than ten persons are employed With 
certam exceptions, partitions must be washed every fourteen 
months and repamted every seven years 
To prevent overcrowding 400 cu ft must be allowed per 
person, but the height of a workroom above 14 ft is not 
included Existmg workrooms were exempted for five 
years -with a possible further exemption if mechamcal 
ventilation is installed 

A reasonable temperature must be mamtamed m work- 
rooms For sedentary workers this is prescribed as not less 
than 60° F after the first hour One thermometer must be 
installed m every workroom The Home Secretary may 
prescribe standards of temperature or prohibit mjunous 
means of heating 

The circulation of fresh air is made compulsory 
Lightmg must be sufflaent and suitable where persons 
work or pass, and standards of hghtmg may be prescnbed 
by the Home Secretary Glazed -wmdows are hghts and 
must be kept clean 

The Home Secretary may require medical supervision and 
treatment under special circumstances, e g where disease 
occurs, where processes change and where the employment 
of young persons under 18 may cause mjury to their health 
Where no mechanical power is used the provisions are 
supervised by the local samtary authonties The improve- 
ment of some health provisions by distnct councils leads 
to dual control, but a factory mspector can take action m 
default of the council 
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Part II of the Act constitutes a new safety code for 
industry New technical matter is introduced for guardmg 
prime movers and transmission machmery With regard 
to fencing, every part of generators, motors, rotary con- 
verters, flywheels, must be securely fenced If an operation 
cannot be guarded, a device must be provided to prevent 
an operator commg m contact with the machmery Trans- 
nussion machmery must be provided with an efficient device 
by which the power can be cut off promptly No dnving 
belt must be allowed to nde on a revolving shaft and there 
must be efficient mechanical apphances to move dnving 
belts to fast and loose pulleys 
If the Home Secretary is satisfied there is a safety device 
suitable for covermg a dangerous part or stoppmg a machine 
he may direct it to be provided In bnef, any matenal or 
article in motion must be securely fenced Not only the 
owner but the people workmg for him are responsible for 
safe working — even the employee An mspector may decide 
if wilful neglect has occurred and order a prosecution The 
worker’s responsibihty for conditions wluch constitute a 
breach of the law mcludes non-interference with or misuse . 
of anything provided for his safety, health and welfare, 
as well as not domg anythmg wflfuUy to endanger himself 
or others 

No young person shall work at dangerous machmes unless 
he has received a sufficient traiiung m the work and is under 
adequate supervision Only males over 18 may examine 
or lubricate machmes m motion When cleaning machmes 
there must be no nsk from adjacent machinery 
In regard to new machinery, every set screw, bolt or key 
in revolvmg shafts must be guarded Toothed or friction 
geanng must be completely encased Liabihty for safety 
IS extended to the seller of the new machmery, but the 
onus for protectmg tools hes with the user 
Vessels contaimng dangerous flmds must be securely 
covered or fenced 

In regard to lifting apphances there are three sets of 
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provisions They must be subjected to examination peri- 
odically — SIX months for hoist and hft chams and fourteen 
months for cranes — and the reports must be entered in the 
General Register Workmg loads must be clearly mdicated 
Hoists must be incapable of opemng except at landings, nor 
move till the gate is closed, and be fitted with automatic 
stop and over-run devices They must be fitted with two 
separate ropes or chams, each capable of carrymg the whole 
load Chams must be annealed once every fourteen months, 
or if less than ^ m m diameter, or workmg above molten 
metal, once m six months 

Passages and stairs must be fitted with handrails on the 
open sides Floors, steps and gangways must be kept m 
good condition, and openmgs m floors fenced Ladders 
must be soundly constructed and properly mamtamed 

In guarding agamst dust and fumes, confined spaces must 
be provided with a manhole i8m by i6m Persons 
entermg them must wear a belt and a rope passmg to the 
outside The breathmg and hftmg apparatus must always 
be accessible and readily mspected Attendants must be 
tramed m the use of artificial respnation 

No work must be conducted m boiler furnaces or flues 
until sufficiently cool, where explosive dust exists, the 
space must be enclosed and vented No weldmg is to be 
done on explosive contamers There are special provisions 
concemmg steam and air receivers As regards escape m 
case of fire proper escapes are to be provided if more than 
twenty persons are employed or over ten persons above 
the first floor This apphes m new factories if over ten per- 
sons are above the ground floor Doors must open outwards 
if more than ten persons are employed New hoistways and 
hftways must be enclosed and made of fire-resistmg mate- 
rials Proper provision must be made for an audible fire 
wammg throughout the buildmg if more than twenty persons 
are employed and free passage way allowed for everyone 

Part III contams general provisions relatmg to welfare, 
of which the followmg may be mentioned 
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An adequate supply of drinking water must be provided 
and clearly marked, and cups must be provided where the 
water is not supphed through a fountam Adequate washing 
facihties are required m all factories m regard to which a 
standard will be set up For chemical works it is one basm 
for five persons Adequate cloakroom accommodation 
must be provided with facihties for drymg clothes A 
standard of adequacy is to be laid down One first aid box 
is to be provided per 150 persons, each box m charge of a 
tramed first-aider An ambulance room may be an exemp- 
tion from this provision Young persons must not carry 
loads more than reasonable for their strength Seats must 
be provided for female workers Underground rooms may 
be certified unsuitable 

Part IV contams special provsions and regulations in 
regard to the removal of dust and fumes which becomes a 
duty mcumbent on the occupier of a factory Workers 
must not remam for meals m shops where sihcious or asbes- 
tos dust occurs This section contams provisions relatmg 
to the protection of eyes and special provisions relatmg to 
laundries 

Part V deals with the notification and investigation of 
accidents and mdustnal diseases In a doctor’s notice of 
mdustrial poisoning the factory where the worker was last 
employed must be specified In future, certifying surgeons 
will be called exammmg surgeons Certificates of fitness 
are requued m the case of young persons employed m 
workshops In the case of young persons entermg mdustry 
provisional certificates may be given for twenty-one days 
The local Education Authority must supply the school 
medical record on request 

Part VI of the Act deals with the employment of women 
and young persons 

The normal employment period is eleven hours between 
6am and 8 p m The maximum hours per day are nme 
and forty-eight hours per week The period of contmuous 
employment must not be greater than four and a half hours 
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and tden a break must be given of half-bour for a meal An 
employment period of five hours is allowed if a ten-minute 
rest pause is given 

The five-day week is recognized (though not enforced), 
m which case the maximum hours per day are ten 

Young persons less than i6 years old must not work 
more than forty-four hours per week They carmot com- 
mence earher than 7 a m , or work overtime 

Notices in regard to hours of emplojnnent must be placed 
m every workroom and changes notified 

In regard to overtime, women and young persons over 16 
years may work a maximum of 100 hours per year durmg 
twenty-five weeks m the year, but if work is seasonal a total 
of 150 may be allowed Overtime must not be more than 
SIX hours per week and the total hours in any one day must 
not be more than ten The Home Secretary has powers to 
restrict overtime 

Penalties for contravenmg the Acts are generally 
increased 

The Factories Acts are admmistered by the Factory 
Department of the Mmistry of Labour and National Service, 
except for certam provisions relatmg chiefly to public 
health, for which the ultimate responsibihty hes with the 
Ministry of Health (Ministry of Health Act, 1919), and for 
means of escape m case of fire, for which the local authority 
IS pnmanly responsible The factory mspectorate is organ- 
ized on a distnct and on a technical basis and sixteen 
speciahst engmeermg and chemical mspectors are mcluded 
m the total staff of 340 

Factory Inspectors 

Factory mspectors have full powers to enter any place 
subject to mspection at any reasonable time by mght or 
day To obstruct them is a pumshable offence Their duty 
IS to enforce the Acts, and to this end they may question 
any employee found on the premises Comphance with the 
inspector's mstmctions is enforced by reference to the 
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courts of summary jurisdiction, which may impose fines 
up to £100 

By Special Order, certain classes of explosion, fire, and 
accidents to plant or machmery must be notified to the 
Inspector, whether they result m personal injury or not 
They include the bursting of wheels, the breaking of chains 
or ropes, and fires which stop work for 24 hours 

There is a legal obhgation on the employer to notify 
the District Inspector of Factories of every accident that 
IS fatal or disables the employee for more than three days 
Each factory and workshop is required to keep a General 
Register contammg the presciibed particulars of every 
notifiable accident, and a yearly summary must be for- 
warded to the District Inspector 

The big development of mdustry m the south-east in 
recent years has been recognized by the creation of an 
additional inspector’s division for the area 

Management should consult with the inspectors, who are 
experts m questions of industnal health and safety, and 
who are willing to advise as to the best means of com- 
plying with the law and of improving conditions of health 
and safety, in particular as regards modification to meet 
new developments 

In addition to the Factones Acts management must keep 
instructed on a group of statutes constitutmg the body of 
contemporary factory legislation This is best done through 
the various publications of the Factory Department of the 
Mmistry of Labour issued through H M Stationery Office 

Basic legislation covers the foUowmg — 

The Shops Act, 1950, uhich extends to shop assistants the 
same sort of protection given by the Factones Acts m their 
sphere 

The Employment of Women and Young Persons Act, 1936. 
and the Young Persons (Employment) Act, 1938, uhich pro- 
tects persons not covered by the Factones Acts or the Shop 
Act 

The Hohdays with Pay Act, 1938, which provides for the 
payment of one week’s wages when on hohday each year 
I4-(B 6106) 
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Tlie Road Traffic Acts of 1930 and 1934 governing the hours 
which a vehicle driver may woik ^ 

The National Insurance (Industrial Injuries) Act, 1946, 
govemmg the compulsory insuiance of workers agamst in- 
dustnal mjury This is considered m more detail below 

The National Service Act, 1948, under which all male 
British subjects between 18-26 are required to serve for a 
penod with the Forces 

The Employment and Trammg Act, 1948, which sets out a 
Youth Employment service for all young persons 

The Disabled Persons Employment Act, 1944, requiring the 
employment of a quota of registered disabled persons by 
employers of over 20 persons 

The Truck Acts, 1831 to 1940, forbiddmg the payment of 
wages in kmd have already been noted 

The Fan Wages Resolution, 1946, which requires firms 
tendering for Government contracts to pay wages and observe 
conditions not less favourable than those agreed for the trade 
by the employers’ associations and umons concerned Oddly 
enough the Government itself, as an employer, is not bound by 
the Resolution 


Legislation by Orders 

These Acts may embody enabling provisions — ^that is the 
responsible Minister can lay down Orders under the Acts 
from tune to time which constantly extend the scope of the 
ongmal legislation The Orders issued under the Factones 
Acts are of particular importance to employers operatmg 
factones and workshops and need to be followed Here 
agam the help of the distnct factory mspector is mvaluable 
He (or sometimes she) is not a policeman, but out to help 
the responsible factory manager to keep witlun, and even 
to improve upon, the law 

Employers’ Liability 

When we take up the history of the subject of employers’ 
liability, we find that at common law a servant injured by 
accident m the course of his employment had no recourse 
for damages agamst his master, unless either of two forms 
of neghgence gave rise to a claim, 1 e the neghgence of the 
employer or his agent The negligence of the employer 
might take the form of providmg unsafe or defective 
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machinery, or incompetent fellow servants, or of some 
personal act The defences raised by the employer were 
that the injured servant had shown contnbutory neghgence, 
or if injured due to the negligence of another servant, 
the doctrine of common employment was pleaded This 
was to the effect that the workman voluntarily undertook 
the risks incident to workmg alongside his fellows, hut it was 
no defence if there had been on the part of the employer a 
breach of a statutory duty 

If, however, the accident caused the death of the servant, 
there was no habihty of the employer untd the passmg of 
the Fatal Accidents Act, 1846 (Lord Campbell’s Act ) 

The responsibihty of the employer for the safety of his 
workpeople, and the nght of an injured employee to 
compensation, have become the subjects of legislative 
enactments smce 1844 

Although accident msurance dates from about 1848, the 
Employers’ Liabihty Act was not passed till 1880 This 
measure may be said to have been drawn up from the 
employers' point of view, and it was not until 1906 that 
the subject was covered from the pomt of view of the 
workman In that year the Workmen’s Compensation 
Act was passed The business of msurance against em- 
ployers’ liability was then earned on under the provisions 
of the Assurance Compames Act, 1909 

The Employers’ Liabihty Act made the employer hable 
in certain cases of neghgence, and depnved him of the 
defence of common employment , but if the workman's 
neghgence was the immediate cause of mjury, it con- 
stituted a good defence in some cases It may be noted that 
the term " workman,” defined as anyone who has entered 
a works under a contract with an employer, did not cover 
domestic or memal servants, and it was stiU possible for 
the workman to contract out, i e a contract to that effect 
was bmding 

The scope of the Act is shown by the workman havmg a 
right of compensation when mjured by (i) defects of ways. 
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works, machinery and plant, (2) negligence of the super- 
intendent or any other person in the service of the em- 
ployer , {3) any act or omission of any person m the service 
of the employer m disobedience to rules , (4) any act of those 
in charge of signals, points, locomotives, trams, or engmes 
It may be noted that the Act is a temporary measure 
which IS contmued from year to year 

The defence of common emplo3mient m all cases where the 
neghgence of the workman or of a fellow worker were the 
cause of the accident was finally abohshed by the Law 
Reform (Personal Injuries) Act, 1948 

National Insurance (Industrial 
Injuries) Act, 1946 

The Workmen’s Compensation Act of 1906 greatly 
extended the scope of the employer’s liabihty, codified the 
law to date, and apphed to manual workers whose remuner- 
ation did not exceed £ 2^0 pa In 1925 a further Act 
mcreased the protection limit to wages up to £350 p a The 
effect of these Acts was to give an absolute nght to employees 
to receive compensation m certam circumstances and an 
absolute obhgation upon the employer to insure his work- 
men against mjury or death A workman was defined as a 
pel son who had entered into or worked under a contract of 
service or apprenticeship, except he was a casual labourer 
not employed for the purposes of the employer’s husmess, 
an outworker or a member of the employer’s family 

In 1946 these Acts were replaced by the National In- 
surance (Industrial Injuries) Act This Act governs the 
compulsory insurance of workers against mdustnal mjury 
there is no separate contribution — the contnbutions are 
merged in the National Insurance contributions (see p 209) 
The scheme provides msuiance agamst being unable to 
work, or being disabled or losmg hfe, because of an accident 
at work or certam mdustnal diseases Accidents must be 
reported immediately they occur and an Accident Book 
must be kept m the factory as a record Benefit must be 
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claimed within 21 days of the accident and is paid for up to 
2(^ weeks, but not foi the first 3 days if the employee is only 
off for a short spell 

The rates of benefit m 1958 were 85s per week for an 
adult, with increases of 30s for a wife, 15s for the eldest 
child and 7s for other dependent childien 

When the right to mjury benefit ceases a workman may 
still be entitled to sick benefit under the National Health 
Acts or he may, under the Industrial Injunes scheme, claim 
disablement benefit m the form of a pension or gratuity 
The amount of such benefit depends upon the extent of 
disablement as assessed by a medical board and may be as 
much as the m]ury benefit or some less figure There are 
supplementary benefits paid if the workman has been made 
unemployable by his mjury or if he needs constant 
attendance 

The scheme also provides for pensions for widows or 
other dependants 

The Industnal Injuries scheme does not affect employers' 
liabihty in cases of neghgence which remams as noted above 
The employer must still insuie agamst this and the workman 
may stiU receive special compensation in addition to his 
mjury benefits Insurance, however, is not enough since 
accidents cost more m health and happiness than money 
can usually compensate and m addition there may be losses 
m production and of equipment for the firm Constant 
vigilance agamst the possibihty of accidents is necessary 
and employers are helped in this by the penodic reports of 
H M Inspectors of Factories analysmg recent accidents 
and m akin g recommendations for their prevention 

Unemployment Insurance 
The underlymg basis of unemplojnnent insurance is that 
involuntary unemplo5mient is due to mdustrial conditions, 
not to the fault of the workless, and is therefore somethmg 
which should be msured agamst , 

Before 1946 the law relatmg to unemployment msurance 
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was contamed m the National Insurance Act (Part II), igii, 
amended m 1913 and 1919, and in the Unemplo3Tnei3,t 
Insurance Acts, 1920 to 1931, and the Unemplo3nnent 
Insurance Orders made under the National Economy Act, 
1931, as amended by the Unemployment Act, 1934 The 
Act of 1911 covered 2,250,000 workers in buildmg, ship- 
building, engmeermg and other fluctuatmg mdustries 
The 1920 Act made the system general except for domestic 
service, agnculture, and certam employments mentioned 
below and covered over 12,000,000 persons by 1939 All 
persons over the legal school-leavmg age, but not m any 
case less than 14 years of age, had to be msured if m specified 
employments, the category which the engmeermg mdustry 
IS most concerned with bemg that defined as any employ- 
ment m the United Kmgdom under any contract of service 
or apprenticeship A number of employments weie ex- 
empted, among which may be noted persons m the service of 
railway companies, public utdity compames, and local and 
pubhc authonties, persons m receipt of a pension or mcome 
over £250 per annum and dependent persons Agricultural 
workers were covered m 1936 

Unemployment msurance contributions were made m 
equal proportions by the employers, the employed persons, 
and the Exchequer Unemployment benefits were paid 
out of the Unemployment Fund by the Labour Exchanges 
or Approved Societies by arrangement with the Mmister of 
Labour In 1921 benefit was extended to dependants of 
unemployed workers 

To qualify for benefit the unemployed person must have 
been capable of, available for, and bona fide unable to find 
suitable employment 

The disqualifications precludmg a person genumely seek- 
mg work from receivmg unemployment benefit mcluded 
stoppage due to a trade dispute, misconduct, or leavmg 
without ]ust cause, bemg in prison or the workhouse, or 
bemg m receipt of sickness or disablement benefit, or an 
old age pension 
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Rights to benefit depended upon the number of con- 
tabutions made and when exhausted further payments 
would be made (out of money provided by the Exchequer) 
to persons aged 18 and over provided their own means and 
those of them household were insuf&cient The circum- 
stances affecting such cases were reviewed by the local 
branches of the Unemplo3nnent Assistance Board A 
residue of unemployed workers, mcludmg the unmsured, 
had to apply for rehef to the local Pubhc Assistance Com- 
mittees, whose income was derived from rates 
The entire system was altered m 1946 

National Insurance Act, 1946 
This Act, the result of a Government Commission of 
Inquiry headed by Lord Bevendge, consolidated and 
simplified aH the previous arrangements for msurance 
g g ains t both unemployment and sickness Pa5mient of one 
contnbution— to which was added a contnbution by the 
employer and by the State— gave the msured the nght to 
the same benefit for loss of eammgs whether he were 
unemployed or sick 

Contnbutions are paid by employed persons, the self- 
employed and people who are voluntarily non-employed 
The mam rates of contribution and benefit are as follows— 

NATIONAL INSURANCE 


Emploveo Persons 



Rates of weekly 
contnbution 

Rates of 
weekly 
benefit 

Men (over 18) 

Employee 
s d 

9 5 

Employer 

s d 

50 0 

30 0 

15 ° 

7 0 

50 0 

28 6 

Wile allowance 

Eldest child allowance 

Other children allowance (each) 
Women (over 18) 

7 8 

6 7 

Men (under 18) 



28 ' 6 

Women (under 18) 
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Self-employed persons have to pay iis 6d (men over i8 , 
there are lower contributions for the other classes of CQn- 
tnbutor) , non-employed persons pay gs id (men over i8 , 
and less for other classes) 

The rates of contribution for employed persons include a 
special contnbution for industrial m]ury amountmg to 8d 
out of the employee’s contnbution and gd out of the 
emplojier’s contnbution, with smaller amounts in the case 
of women or persons under i8 

The rates of benefit given above aie simply the basic 
rates and reference should be made to the local office of the 
Mmistry of Pensions and National Insurance for the full 
details For mstance the rate of benefit shovm above for a 
woman over i8 may be reduced if she is marned and gets 
financial help from her husband 

In addition to the cash benefits paid m unemployment or 
sickness there are allowances for widowhood and for 
guardians of orphans , payments at childbirth and death , 
and pensions on retirement fiom regular work The scheme 
IS compulsory for everyone, except married women, from 
the time they leave school till they qualify for a pension 
and, as the table above shows, a man’s contributions cover 
benefits in lespect of his wife and children 

Health Insurance Acts 

The importance of health m mdustry needs no emphasis, 
nor the fact that expenditure on its maintenance and 
improvement is not unremunerative In addition to the 
health requirements of the Factones Acts, health msurance 
of the majority of employees on a contnbutable basis be- 
came compulsory by the National Insurance Act, Part I, of 
igii Before that it had been organized on a voluntary 
basis m the Friendly Society movement There were no 
fundamental changes of prmciple m the ongmal scheme 
until the radical changes of 1946 Changes of detail were 
made from tune to time and there was a consohdatmg Act 
m 1924 
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The 1911 Act brought 10,000,000 workers within its 
benefit It was adnunistered by the Insurance Com- 
missioners until 1919, when the Ministry of Health became 
responsible The Act made provision for the sickness and 
disablement of specified employed persons from a National 
Health Insurance Fund contnbuted to by the State, the 
employers and the workers The State, which contnbuted 
two-nmths, paid the expenses of central adimmstration 
The persons to be msured mcluded manual workers and 
also non-manual workers earmng less than a given income, 
the age limits bemg 16 to 65 inclusive But an Act of 1937 
bndged the gap between the school medical service and 
National Health Insurance Certam classes were excluded, 
pnncipally those for whom adequate msurance schemes 
were m operation before the passmg of the Act 

Under the Widows’, Orphans’, and Old Age Contributory 
Pensions Acts, 1925 and 1929, the health msurance scheme 
was linked up with the Old Age Pensions scheme and that 
for the widows and orphans of insured persons 
Benefits were of two types— m kmd and in cash Medical 
benefit consisted of treatment by a doctor under the panel ^ 
system and the supplymg of drugs and medicines and 
medical and surgical appliances Provision was made for 
maternity benefit 

Sickness benefit was given m money to those rendered 
mcapable of work by a specific disease or bodily or mental 
disablement If notice had been duly given m the presenbed 
manner and the due number of contributions made, benefit 
commenced after the fourth day and lasted for a penod of 
not more than 26 weeks Disablement benefit contmued 
after the termmation of sickness benefit If the presenbed 
contributions had been made, there was no limit to the 
number of payments if the disablement occurred m the 
course of the worker’s employment, but no disablement 
benefit was aUowed if the weeldy value of compensation or 
damages under the Workmen’s Compensation Acts, was 
equal to, or greater than, the benefit 
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The Welfare State 

The National Insurance Act, 1946, consolidated the 
contributions for sick pay benefits with those for un- 
einplo3unent insurance The question of sick pay was 
removed from the provmce of National Health legislation 
which, with the passing of the National Health Act, 1948, 
became only concerned with the medical side of health 
The Government accepted that the provision of medical 
attention, like that of education and secunty, was a part of 
the functions of the State to be paid for out of taxation 
There is no msurance agamst doctors biUs, the State pays 
them Thus every man, woman and child in the country 
became entitled, regardless of qualification and without 
separate specific payment, to a complete medical service, 
the necessary medicines, surgical appliances and hospital 
treatment But an mdividual could still pay for these 
services if he so wished 

FURTHER READING 

(a) The CondzHon of Bntaxn (Chs II and IV ) G D H and 

M I Cole (GoUancz ) 

The Law Relating to Industry H Samuels (Pitman ) 

(b) Handbook to the Factory Acts and Truck Acts J Owner 

(Pitman ) 

The Workmen’s Compensation Acts, W A Willis 

(Butterworth ) 

National Insurance H M S O 



CHAPTER X 

INDUSTRIAL RELATIONSHIPS 

Engineers sooner or later find themselves in the midst of 
problems of labour relations, so that some knowledge of 
labour organization cannot fail to be useful to them 
The nght of organized workers to bargam collectively 
over wage rates is now generally recognized A workman is 
expected to do with lus labour what an investor is asked to 
do with his money, viz , unite with others of like kmd In 
view of the financial weakness of the individual labourer, 
bargaining in the true sense of the word is only possible 
when done m combmation Before considenng trade 
unions, however, we may bnefly refer to the device for 
collective bargaining m trades where the workers are not 
sufdciently organized to have a representative union 


Trade Boards 

Unemployment and poorly-paid employment are the 
chief factors tending to the degradation of labour, and low 
wages are mainly found m unskilled and unorganized trades 
The outcry against sweatmg and improper conditions of 
labour led to the Trade Boards Act of 1909, which arranged 
for the estabhshment of trade boards m four of the worst 
paid industnes for the purpose of establishing statutory 
minimum wage rates therem The success encountered, 
mcludmg the raismg of the level of wages amongst the poor- 
est paid workers, led to an extension of the field of trade 
boards, as recommended in the reports of the " Whitley ” 
Committee, by the 1918 Act to trades where no adequate 
machinery for the effective regulation of wages existed 
They could be set up without an Act of Parhament by the 
Mmister of Labour for any mdustry m which they were 
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desirable The object was to provide an instrument of 
self-government for poorly orgamzed trades and to adjust 
wages on a fair basis Of course, the trade board system had 
its defects , the rates were not based on scientific mvestiga- 
tions, their adjustment took too long, and their enforce- 
ment was madequate, but on the whole they were pro- 
ductive of good results Emplojmrs paymg higher wages 
gained from the removal of the competition of unscru- 
pulous employers Hours of labour were also to some 
extent reduced 


Wages Councils 

In 1945 the Wages Councils Act (amended m 1948) con- 
sohdated previous legislation on trade boards The latter 
were mdeed turned into Wages Councils These councils 
are operative m about fifty trades m England and Wales, 
but additions to their number are small Increasmgly the 
functions of these statutory bodies determinmg mmimum 
wages and wage conditions have been overtaken by the 
development of trade imions, which, from bemg confined to 
the major mdustnes, gradually extended their field to 
cover every kind of worker, includmg trades as difficult to 
organize as farm labourers and shop assistants 
The principle that the State may m justice to individuals 
in certain employments find it desirable and necessary to 
fix certam legal minimum wages was also established 
m the Coal Mines (Minimum Wage) Act, 1912,’- by winch 
wages were to be fixed by the joint district boards, 
and the Com Production Act, 1917, the latter, which 
provided for the fixmg of mmimum wages by national 
and district agricultural wages boards, was, however, 
repealed, but another Act was passed m 1924 
Most recently the Catermg Wages Act of 1943 established 
mmimum standards for an mdustry m which the worker 
could not be protected m any other way 


Since repealed 



INDUSTRIAL RELATIONSHIPS 215 

Development of Trade Unions 
iThe most important application of collective bargaming 
refers to the negotiations between trade unions and 
employers’ associations We have seen that trade unions 
arose or were primarily organized to strengthen the bar- 
gaining power of the workman, as the employer is a com- 
bination in himself, and can live for a longer period than 
the workman if busmess is stopped The workmen, there- 
fore, formed combinations to provide funds and protect 
the standard of life Trade unions may be defined as 
contmuous associations of workers employed m a trade or 
trades formed for the purpose of improvmg their workmg 
conditions and mcreasing their remuneration This dis- 
tinctive form of workmg-class organization has evolved 
since the Industrial Revolution Most trade unions are 
also great trade friendly societies, in which mutual insurance 
plays an important role 

Not much more than a hundred years ago any form of 
labour organization for the purpose of reducmg hours, regu- 
latmg conditions, or mcreasing wages, was unlawful, and 
prohibited by the Unlawful Societies Act, 1799, the Com- 
bmation Act, 1800, and the Seditious Meetmgs Act, 1817 
Although after the repeal of these Combmation Laws in 
1824 all cnmmal liabihty was removed and labour combm- 
ations were permissible m theory, under an Amending Act 
of 1825, new offences of molestation, mtiimdation, threats, 
and obstruction, were mtroduced, and m actual practice 
workmen actmg m combmation had little chance of 
pleadmg their cause with satisfaction or success in a court 
of law This Act made a trade union cnnunal at common 
law as being a conspiracy m restramt of trade Eighty 
years ago trade unions were still regarded as a social danger , 
m fact the modem era of mdustrial relations did not begin 
till about 1871 Smce that time, however, the movement 
has so developed that labour now has nearly all the indus- 
trial and pohtical machmery necessary to safeguard^ and 
preserve its mterests Trade unions have even mfluenced 
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the character and development of the management of 
works 0 

Objects of Trade Unions 
The objects of trade unions are multiple, the prmcipal 
bemg to secure improved conditions of employment, 
higher wages, and shorter hours, by agreements if possible, 
through conciliation and arbitration, or, m the last recourse, 
by means of strikes and boycotts To assist in the attain- 
ment of their purpose they may seek to restrict entrance 
to the trade and to enforce apprenticeship regulations, 
though less attention is now paid to this point on account 
of the ease of evasion and the mcrease in number of un- 
skilled and semi-skiUed workers Their pohcy is rather 
tendmg to mclusion mstead of exclusion, and there is a 
tendency to accept juveniles mto membership of trade 
unions They favour standardized methods of work or 
processes and endeavour to get estabhshed uniform or 
standard rates of pay They desire to fix a normal workmg 
day, with httle or no overtime, and to control the working 
speed and output of their members Trade umons take 
an active mterest m pohtics and have taken a leadmg, if 
indirect, part m the passmg of labour legislation Although 
mainly concerned with safeguardmg or improving the eco- 
nomic conditions of the workers and protectmg the priv- 
ileges of their trade, the imions have a further important 
function, one of theur earhest, m connection with insurance 
and actmg as friendly societies m the mamtenance of sick- 
pay, unemployment, and funeral benefits 
The orgamzation of trade umons has reduced the number 
of local or sectional strikes, though mcreasing the possibihty 
of complete mdustnal stoppages, and simplified the pro- 
cess of negotiation and settlement of disputes It has 
been urged that they tend to produce a dead level of medi- 
ocrity among workers, and that they unduly restrict out- 
put, but it is difficult to maintam economic arguments 
agaujst trade unions except m so far as they constitute a 
restramt of trade In their endeavour to protect the slow 
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worker they are open to the charge of setting a standard 
which IS obviously the minimum They should certamly 
be on their guard to see that their gains are not made at 
the expense of others Whilst, for example, they may 
succeed in regulatmg wages, they cannot fix or regulate 
pnces, which depend mainly on demand and supply, and 
in connection with which the effect of foreign competition 
cannot be ignored 

The power of trade unions to determine wages depends 
in fact on the earnmgs of mdustry, for an insistence on 
wage levels which prevent the earnmg of profits will simply 
lead to a cessation of production Under private enterpnse 
wage rates are inevitably subject to profits, hence, so long 
as the profit motive dominates production, unions must 
seize the opportunity of getting wage concessions when 
busmess is on the up-grade 

Trade Unions in Engineering Works 

The ongm of trade unions m engmeenng works is 
not known A number of rival trade societies seem to have 
first developed, which subsequently attained some degree of 
hnity In 1836 a strike of eight months’ duration secured a 
reduction of hours to sixty per week m engineermg works, 
with extra remuneration for overtime The movement 
towards a national amalgamation was mitiated by Wilham 
Newton, an ex-joumeyman of the Steam Engine and 
Machine Makers’ Society, in which he was assisted by 
the secretary, Wfiham Alien In 1851 the Amalgamated 
Society of Engmeers was formed and began to agitate 
agamst overtime A lock-out resulted m a defeat of the 
men, but dunng the next ten years the membership of the 
union doubled In 1871 a strike was begun to secure a 
nine-hour day A Nme-hour League was formed and led by 
John Burnett, who subsequently became general secretary 
of the A S E Victory fell to the men, and a 54-hour week 
became general in the engmeermg trades, though this Jhas, 
of course, subsequently been reduced 



2i8 


ENGINEERING ECONOMICS 


The Trade Union Act, 1S71 

In 1871, also, the Trade Union Act was passed, which 
removed certam civil disabihties A combmation was 
no longer unlawful by virtue only of one or more of its 
purposes bemg m restramt of trade The definition of a 
trade union given in the Act is of interest, viz any com- 
bination, whether temporary or permanent, for regulating 
the relations between workmen and workmen, workmen 
and employers, or employers and employers, or for im- 
posing restrictive conditions on the conduct of any trade 
or busmess Strikes, which were no longer unlawful by 
being m restraint of trade, might, however, still constitute 
a conspiracy at common law, and the agreements of the 
unions giving effect to their restrictive aims were legally 
unenforceable 

In 1875 unions became completely legalized, and m 1876 
the Trade Union Act Amendment Act was passed by 
which a trade umon imght act as a friendly society withm 
the meanmg of Section 28 of the Friendly Society Act of 
1875 Provision was made for the registration of trade 
umons which conferred certam advantages, but also im- 
posed certam duties upon them Rules were also provided 
for the amalgamation of trade unions A penod of struggles 
between nval engmeermg unions followed Strikes for an 
eight-hour day occurred m 1897 In the struggle which 
followed the A S E was defeated, but in the followmg year, 
as the result of the investigation and labours of the Board 
of Trade, an agreement was signed between the masters’ 
and men’s organizations, which m subsequent revisions 
contained slightly more favourable terms to the umons 
In 1899 the Federation of Trade Umons agreed to the 
poolmg of funds m mdustnal struggles 

Acts of 1906 and 1913 

The trade unions did not mcrease then power without 
heayy opposition from the employers, who, while they 
welcomed the simphaty of deahng with authoritative bodies 
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yet were fearful of the effects on their profits of the demands 
of organized labour Two major attacks were made on the 
unions in the early part of this century In 1900 m the Taff 
Vale case unions were held hable for losses caused to em- 
ployers through strikes, and m 1908 the Osborne judgment 
restramed unions from using their funds for pohtical pur- 
poses, thus attempting to cripple the nascent Labour 
Party The Trades Disputes Act of 1906 reversed the Taff 
Vale decision and laid down that in the case of trade dis- 
putes, an act done in agreement or combination was no 
longer actionable unless it would be so if done by an mdi- 
vidual Peaceful picketing was made lawful and the habihty 
for interfering with another person’s busmess was removed 
to the extent that in trade disputes persons are induced to 
break contracts of employment By Section 4 of this Act, 
actions for tort against trade unions were prohibited The 
Trade Union Act of 1913 gave the unions powers to apply 
funds to any lawful object authorized by their constitution, 
mcludmg certain defined political purposes, although m 
the case of funds for political objects, a resolution to apply 
the funds had to be passed by ballot, and any member 
could contract out 

In 1911 the National Insurance Act gave to orgamzed 
labour a recognized function witlun the State, that is, in 
relation to the collection of contnbutions and payment of 
benefits for sickness and unemployment 

In the engineermg trades, disputes began to arise over 
the manning of machmes, and in 1913 the A S E gave 
notice to terminate the agreement with the employers 
The procedure of the engineering unions durmg the war 
years 1914-18 is of mterest In 1914 the York Memorandum, 
or provisions for avoiding disputes, constituted the first 
attempt to settle disagreements m the works where they 
arose Under the exigencies of the times the unions 
rehnquished many of the privileges and conditions which 
they had struggled to build up over generations, -viz 
shop rules and regulations and the right to strike, though 
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the Government promised their restoration when times 
returned to normal (The same trends were observable om 
1939 ) The dilution of labour proceeded apace , the shop- 
steward — workers’ representative m shop — ^movement arose 
and assumed new functions and importance The shop- 
steward committees tended to usurp the functions of the 
trade unions m takmg direct action on behalf of the workers 
For a time the movement gathered strength, promising to 
form a permanent feature in labour orgamzation and 
representation, but m the troublous mdustnal period 
followmg the close of the 1914-18 war, as the demand for 
labour and its bargaming power dinumshed, the shop- 
steward committees waned m mfluence 

Prevention and Settlement of Disputes 
Forcmg the other side to yield is a method of setthng 
disputes which still exists, but considerable progress has 
been made towards more pacific methods, viz by conciha- 
tion or arbitration Concihation means direct participation 
of the parties to the dispute Arbitration means the imposi- 
tion of a decision given by some external authonty specially 
appointed It may be either compulsory or voluntary but 
the trade unions have always opposed compulsory arbitra- 
tion Conciliation mvolves mutual imderstandmg and 
agreement, and for some time past concihation boards and 
]omt committees have been utihzed m the chief mdustnes 
with or without a neutral chairman It should be noted 
therefore that concdiatory machmery grew out of existmg 
organizations of employers and employed The first legis- 
lation on the subject was the Concihation Act of 1896, 
passed on the hues laid down by the Royal Commission 
on Labour, 1891, by which on the apphcation of both 
parties, the Board of Trade might intervene as a mediator 
and appomt a concihator or arbitrator In 1911 an In- 
dustnal Council was established with the object of assist- 
ing ,the Board of Trade m this work, and became the 
Arbitration Tribunal durmg the war In 1915 a Committee 
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on Production was appointed to prevent strikes or lock- 
outs on Government work The Munitions Acts, 1915-16, 
provided the only instance of compulsory arbitration in 
this country 

In 1917 a report was issued by the Whitley Committee, 
appointed to consider means of permanent improvement 
in relations between employers and employed with the 
object of fostermg a sense of association withm an mdustry 
Its recommendation of a triple organization is well known, 
viz Works Committees, District Councils, and Industrial 
Councils in each industry, the workpeople and employers 
bemg equally represented Seventy-three Industrial Coun- 
cils were started The recommendations of the Whitley 
Committee were supported m the Industrial Courts Act, 
1919, under which trade disputes may be referred to the 
Mmister of Labour who, if the mterests of the public are 
involved, will ordei a court of inquiry to be opened by the 
Industrial ComT This power may be exerted whether the 
dispute has been reported to him or not, and whether it is 
m existence or anticipated The consent of the disputants 
is not necessaiy Any persons who appear to the Court to 
have a knowledge of the dispute may be made to give 
evidence on oath Nearly one-half of mdustnal disputes 
are compromised Of the balance more result m favour of 
employers than of employed In the engmeermg mdustry 
the equivalents of the two t5q3es of comicds mentioned 
already existed under the form of local and central con- 
ferences, and the steadmess displayed by this mdustry 
was not unconnected with the mutual agreements that 
were arrived at The work of the Joint Industrial Councils 
has tended to standardize wage rates, hours, and working 
conditions The war gave an impetus to the settmg up of 
voluntary negotiating machmery and by the end of 1952 
there were 128 Jomt Industrial Councils compared with 45 in 
1938 

Memorandum on Managerial Functions 

In 1921 the Amalgamated Engmeermg Union took 
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steps to prevent the working of overtime, and after con- 
ferences with the employers the latter issued a Memor- 
andum on Managerial Functions in which they pomted 
out that the leadmg prmciple of control had been challenged, 
and, the Memorandum bemg rejected by the members of 
the Union, a lock-out was enforced Under the Industrial 
Disputes Act a court of mquiry was set up by the Minister 
of Labour, which ruled that an employer had the right to 
decide when overtime is necessary, but limited its extent 
to 30 hours per week It also ruled that the workmen had 
the right to be consulted before any proposed change m 
working conditions was introduced 

In 1922 an agreement was arrived at between the 
Federation and the Union definmg the relationship between 
employers and employed 

Compulsory Arbitration 

In order to prevent work from bemg interrupted by trade 
disputes durmg the war a Conditions of Employment and 
Arbitration Order was passed m 1940 There was a N ational 
Arbitration Tribunal with three members appomted by the 
Mmister of Labour, one member appomted by the workers 
and one by the employers The maclunery of this tribunal 
only came into affect after the normal channels of negotia- 
tion had failed, but its findings were bmdmg on both sides 
The Order prohibited strikes and lockouts and on the other 
hand required employers to observe terms and conditions 
of work recognized m the trade 

The prohibition of strikes and lockouts could not continue 
mdefinitely after the war and the 1940 Order was accord- 
mgly replaced m 1951 by the Industrial Disputes Order 
This Order also dropped the obhgation upon employers to 
observe "recognized teims and conditions,” but m other 
respects preserved the machmery of the 1940 Order for 
submittmg disputes to arbitration upon the request of one 
party or the other and makmg the Tribunal’s findings 
bmdmg 
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Combination Among Trade Unions 
lOne of the features of trade umomsm m modem times 
has been the tendency towards combmation to meet and 
face, with more chance of successful bargainmg, the large 
capitahstic combmes and trusts which have developed m 
industry In the earlier periods of trade union history 
the tendency was for every section of workers with its own 
particular ends and policy to form an association limited 
m size and power In fact, until the end of the nineteenth 
century the typical union was a small specialized group 
of craftsmen To-day the large umons have hundreds of 
thousands of members, due partly to the growth of general 
labour unions and partly to the development of the mdus- 
tnal type, i e a union of all the workmg force in one mdus- 
try The typical present-day union is the national umon 
with branches all over the country and a head office m 
London or some provmcial city if the mdustry is localized 
Concentration and amalgamation were developed relatively 
late, and the apparent wealoiess of control of the directmg 
powers of the movement is largely due to this, together with 
the fact that by the time the pnnciple of combmation was 
properly appreciated, a few powerful groups had already 
been formed which were jealous of their pnvileges and 
position Combmation has taken place along two hnes, 
viz amalgamation or union between related trades, as in 
the Amalgamated Engmeermg and Alhed Trades Union, 
and federation or combmation between different trades m 
the same industry as in the National Union of Mmeworkers 
More union amalgamation was permitted by the Trades 
Union Amalgamation Act of 1917 "Employment” 
umomsm, of which we have a case m unions of municipal 
employees, cuts across the prmciple of both craft unionism 
and union by mdustry General labour unions datmg from 
the time of the Dock Stake m 1889 are not necessarily 
confined to unskilled workeis 

It may be that large and highly efficient organiza»tions 
have tended to make trials of strength less frequent 
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Representative government is customary m trade umons 
Questions of policy are usually decided by a conference of 
delegates and the carrymg out of that policy is entrusted 
to a body known as the executive Every union requires 
some form of centralized control, and with the growth of 
mdustnal unions the question of government becomes of 
greater importance The more widely scattered an industry 
is, the greater must the freedom of action of the executive 
body become Trade Councils are local federations of all 
bona fide unions m the area which wiU affiliate They discuss 
political as well as mdustnal questions 

The Trades Union Congress 
The final stage m combmation was the foraiation of the 
General Federation of Trade Umons or Tiades Union Con- 
gress for the purpose of concerted action and the benefit to 
be denved from a large central fund Besides rendenng 
financial aid, the T U C acts m an advisory and mediatory 
capacity, holds an official annual gathering of the cluef 
unions, and deals with resolutions affectmg the cause of 
labour m general and defines the attitude of unions to the 
pohtical questions of the day The Labour Party was 
supported and ultimately doimnated by the T U C through 
a realization that a direct voice in Parliament was necessary 
for labour to be adequately heard The T U C , however, 
though it supports the Laboui Party is essentially con- 
cerned with the mamtenance and improvement of trade 
umon power and conditions of work withm the existmg 
capitahst system and its weight is thrown on the side of the 
nght wmg of the Labour Party for gradual progress towards 
Socialism 

Trade Union and Trade Disputes Act, 1927 
The Trade Union Act of 1913 mtroduced the prmciple of 
contractmg out of pohtical action As a result of the General 
Stnlce, 1926, a change was made by the Trade Union and 
Tradp Disputes Act, 1927, which altered the prmciple of 
contribution to pohtical funds to that of contractmg in, viz 
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that no unionist is obliged to contnbute unless giving notice 
of his willingness to do so This Act was the first successful 
legislative attack on the trade union movement smce the 
Anti-Combmation Laws 

The position with regard to the right to strike, as laid 
down in the 1927 Act, was that a stake foi any object other 
than m furtherance of a trade dispute within the trade or 
mdustry concerned was unlawful if designed or calculated to 
coerce the Government, either directly or by inflictmg 
hardship on the community The cessation of work, other 
than simply from a dispute between employers and workers 
over conditions of work, that is, the pohtical strike, was 
unlawful It became a matter of honour for the fiist post- 
war Labour Government to repeal tins part of the 1927 Act 
and restore the right to a general stake 

Employers’ Associations 

In 1776 the economist Adam Smith wrote as follows 
" Whoever imagmes that masters rarely combme is as 
Ignorant of the world as of the subject We seldom hear of 
this combination because it is the usual, and one may say 
the natural, state of thmgs ” 

Employers' associations are not less widespread nor less 
powerful than trade unions, but their existence is less obvious 
Their meetmgs, decisions, and reports, are confidential, 
unless special statements are prepared for pubhcation 

We have seen that the legal definition of a trade union 
mcluded a combmation of employers, but the law was 
administered differently with regard to the two classes of 
combination 

About 1870 a National Federation of Associated Em- 
ployers was founded, and from 1890 the growth of powerful 
comhmations was marked By 1936 there existed 1820 
employers’ organizations deahng with labour questions 
At the present time employers have organizations m almost 
every mdustry and district, which are used to strengthen 
and consohdate their forces and bargammg powers 
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Local and national employers’ organizations unite on an 
mdustnal basis, though an association rarely covers loo 
per cent of the industry Their object is, of course, to 
negotiate on a basis as wide as the industry itself with the 
workmen’s organizations on all questions of wages, hours, 
and general conditions affectmg employment All the main 
mdustnes of the country now have their separate employers’ 
federations For example — 

The Engmeermg and AUied Employers’ Federation 

The Shipbuildmg Employers’ Federation 

The Federation of Iron and Steel Manufacturers 

The National Federation of Bmldmg Trade Employers 

The Chemical Employers’ Federation 

The Federation of Master Cotton Spmners 

The Woollen and Worsted Trades Federation 

The Federation of Boot eind Shoe Manufacturers, 

and so on 

As has been mdicated in connection with trade unions, 
it IS easier to conclude collective bargaming agreements 
with larger mdustnal groups, and this refers not only to 
associations of owners but to vertically mtegrated com- 
bmations or trusts In spite of the clarification and facihta- 
tion of negotiations between large organizations of em- 
ployers and employed, there are, nevertheless, certam 
disadvantages From the employees’ pomt of view, work- 
men may be prevented from leavmg one employer for 
another m the Federation owmg to agreements not to take 
each other’s men The victimization of active shop stewards 
often takes this form The mterests of the consuming pubhc 
may be altogether overlooked amid the strident claims of 
the powerful rival organizations 

Durmg and smee the 1914-18 war a remarkable growth m 
the concentration and strength of organization of capital 
occurred, and agreements have been reached between 
groqps of mdustnes 

In igig the National Confederation of Employers’ 
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Organizations was formed, now known as the British 
Employeis’ Confederation This BEC is the industrial 
counterpart of the T U C for dealing with labour generally , 
though it must be noted that it does not represent the 
Boards of the nationalized mdustnes 

Federation of British Industries 

The Federation of British Industries is an organization 
embracing and representmg the whole of the employing 
mterests m the country It provides a means by which the 
industries can express their views on questions affectmg 
industrial interests as a whole In its own publications the 
Federation is said to be non-pohtical and precluded by 
its constitution from deahng with questions ansmg out of 
the employment of labour Needless to say the practice is 
very different, for politics cannot be dissociated from the 
economics of industry 

With regard to the qualification of members, any Bntish 
person or company engaged substantially m producmg com- 
modities for sale or in servmg the needs of manufacturers 
is eligible for election, but the Executive Committee 
reserve the power of final decision as to eligibihty 

The Federation is orgamzed into twenty-three groups, 
from mining and quarrying to fishenes Each group is 
divided into sub-groups, and a sub-group may represent 
several employers’ associations There are about three 
hundred and eighty sub-groups m all Group II represents 
mechanical engmeering, and has thirty-seven sub-groups 
Sub-group 5 is entitled General Mechanical Engmeermg, 
and includes the Bntish Engineers’ Association (Inc) 
The basis of organization is by trades, not localities, every 
important mdustry bemg represented The Federation 
represents 183 trade associations, and, it is said, about 
twenty thousand manufacturmg firms, with an estimated 
pre-war capital of £6,000 million As mdicatmg the service 
rendered to its members the followmg departments cd the 
Federation may be mentioned Intelligence, Transport and 
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Shipping, Insurance, Fuel Consumption, Central and 
Local Taxation, Artistic Design, Fairs, and Travel o 

Associations in the Engineering Industry 
The engineermg mdustry is one in which great develop- 
ments have taken place, and is in some respects the most 
complex of aU From the pomt of view of organization 
it is also highly developed as regards both employers 
and workmen The first effective association of employers 
was organized in 1851, when the Central Association of 
Employers of Operative Engmeers was formed, which, 
as we have seen, was iimnediately victorious in a 
lock-out of the A S E After the successful agitation of 
the Nine-hour League, a regroupmg of employers’ 
associations occurred, and m 1873 the National Federation 
of Associated Employers of Labour was formed, which 
consisted of an amalgamation of the General Associa- 
tion of Master Engmeers, Shipbuilders, and Iron and 
Brass Foimders, and the National Association of Factory 
Occupiers In 1890 the Engmeermg Employers’ Federa- 
tion was formed, embracmg m the first place firms m the 
mdustnal north, and mcludmg Belfast, and bemg subse- 
quently ]omed by firms m the London district and after- 
wards by those m the Birmmgham district After the 
1914-18 war the Federation had about 2,500 constituent 
firms, with votmg power fixed on the basis of the wages 
biU We may note that it was mainly through the initiative 
of the Engmeermg Employers’ Federation that the Federa- 
tion of British Industries was formed 

The Engmeermg and AUied Employers’ Federation is a 
combmation of 47 local associations of mdividual firms 
Disputes are discussed with officials of the Amalgamated 
Engmeermg Union m local and cential conferences An 
agreement of Jime, 1922, provides procedure m such 
cases, and also with regard to questions concemmg shop 
stewards and works committees The employeis’ light to 
freedom of management was the question mvolved m the 
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disputes of 1897-98 and of 1922, and, as we have seen, was 
settled in the employers’ favour 
In view of the abnormal conditions existing m the trade 
resultmg from the 1921 depression, the Federation, m 
1924, invited the engmeering unions to a discussion of the 
situation This conference was distmguished by being the 
first at which the employers put forwaid the costs of pro- 
duction and value of output of mdividual firms m support of 
then- case This precedent has been widely followed 
In a complex mdustry hke engmeenng many difficult and 
contentious issues arise, such as freedom of employment, 
the mannmg of machmes, the selection, trainmg and 
employment of operatives, the proportion of apprentices, 
alterations m wages, pa3mient by results, workmg hours, 
overtime, demarcation amongst craftsmen, restriction of 
output, women workers, and so on These questions have 
been repeatedly raised with the A E U and with some forty 
other unions concerned such as the Electrical Trades Union 
or the Transport and General Workers’ Umon for unskilled 
workers These umons are, for the purpose of important 
national agreements and negotiations, hnked up m the 
Confederation of Shipbuilding and Engmeenng Umons, to 
which the A E U was affihated m 1946 National agree- 
ments between this body and the employers cover the work- 
ing week, overtime, nightshift and shift workmg, paid 
hohdays and payment for woik done on holidays, etc , and 
have so established uniform conditions tluoughout the 
mdustry 


National Joint Advisory Council 
In October, 1939, the Mmister of Labour and National 
Service met representatives of the British Employers’ Con- 
federation and the Trades Union Congress General Council 
to consider the estabhshment of machmery for the joint 
discussion of problems which confronted the Government 
and mdustry durmg the war It was agreed to set qp a 
National Jomt Advisory Council to advise on all matters m 
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■which employers and workers have a common mterest, it 
hemg understood that the Joint Council would he pur<"ly 
advisory and not mvade the jurisdiction of the organization 
in the respective industries This Council was continued 
after the wai with seventeen members on each side In 
1949 the nationalized industries were also repiesented, an 
essential step if the Council was to remain representative of 
mdustry as a whole Political changes have not dimmished 
the value of consultation on all matters affectmg labour — • 
except of course on critical issues such as a national wages 
pohcy winch is never admitted to the agenda The Council 
meets quarterly but a smaller body, the Jomt Consultative 
Committee, meets as required and deals with matteis of 
greater detail than can be put before the Council 

Trade Associations 

In modem times, mstead of bemg subject to free com- 
petition, most trades are nddled with associations of 
employers which are organized to regulate and restrict com- 
petition They vary m character and functions from gentle- 
men’s agreements to international cartels The former, 
though confidential, can be very effective, as m transport, 
buildmg, bankmg, and oil distnbution Formal associa- 
tions may regulate trade by fixmg prices, regulatmg output, 
or actmg as sole seUmg agents A system of tendermg 
agreements may be used as in the engmeenng mdustry 
Either all the tenders may first be submitted to the associa- 
tion, or it may simply determme which member’s turn it 
is to receive the order and mstract him to quote the lowest 
price Another system is to allocate to each member a 
percentage of the total production of the association, and 
members who at the end of the year have exceeded their 
quota pay penalties at an agreed rate, formmg a pool from 
which those members whose output has fallen short are 
compensated Another type of association is the shipping 
conference or rmg now found on nearly every trade route 
It IS an alhance of regular fines for restnctmg competition 
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by a system of deferred rebates, 1 e the rebates are retamed 
foB some time and only paid if the shipper has confined his 
shipments wholly to the conference Cartels were rarely 
found m this country, until the change in fiscal pohcy gave 
a large measure of protection They may not only regulate 
output but act as sole seUmg agents for their members A 
cartel is usually registered as a company, the internal affairs 
and independence of its members not being interfered with 
When the trade of a country is highly concentrated, it can 
enter an mternational association with a view to regiilatmg 
imports and dividing up the aggregate export trade with 
the other constituent countries 


Monopolies Commission 

After the war the Government decided to set up a per- 
manent Commission, leporting to the President of the 
Board of Trade, known as the Monopolies Commission 
whose terms of reference were to mquure into alleged 
restrictive trade practices throughout mdustry Reports 
on their findings for paiticular industries appear fiom time 
to time and an overall report of their work to date has now 
been published 

Followmg upon a report which contains recommendations, 
the Government may seek to get the mdustry to amend its 
practices either by persuasion or, if necessary, by legislation 
Undei the Restnctive Trade Practices Act of 1956, agree- 
ments m restramt of trade must be registered by the parties 
concerned and may be subject to the junsdiction of a special 
Restnctive Practices Court 
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CHAPTER XI 


RESEARCH AND DEVELOPMENT WORK 

The value of science to industry and health has already 
been so clearly demonstrated that the desirabihty of the 
more intensive apphcation of scientific method and inquiry 
to human affairs need not be emphasized Such application 
has proved so fruitful that its future extensions may 
outrun aU calculations 

Science and Progress 

Science works by definite steps, measurement, collection, 
analysis and classification of facts, defimtion and synthesis 
The apphcation of its pnnciples to the complex of busmess 
activities is extremely difficult, but, nevertheless, possible 
and necessary if contmuous progress is to be achieved 
Research imphes the purposeful seekmg of new know- 
ledge in any branch of inquiry It mvolves the conscious 
apphcation of scientific method to the disclosure of hitherto 
unknown facts and the estabhshment of relations between 
them, and though it has a special sigmficance m physical 
science, the procedure may be adopted in any field of 
investigation 

The advantages to industry of participation m scientific 
research, and the national and economic importance of re- 
search work, have been so widely discussed that the subject 
reqmres no special pleading Research and its results have 
become part of the mental atmosphere of to-day Research 
really underhes all mdustnal progress from the earhest 
times and the wealth of modem societies is largely its 
creation Technical innovation is an mtegral part of the 
histone analysis of economic phenomena 
Research undoubtedly promotes the material interests 
of the country, particularly m the development of its 
resources Without experimental research there is no 
23Z 



RESEARCH AND DEVELOPMENT WORK 233 

certainty of progress in methods of manufacture and 
improvement of products 

It must be remembered, however, that mdustry is a fly- 
wheel of very large mertia Science is always ahead, but it 
would be impracticable and impossible for it to be the 
dominant partner 

Production Research 

Production research may assume various forms such as a 
search for new forms of goods or materials or entirely 
new articles Improved machinery and more economical 
methods of production may be sought out 
In recent years strict economy in production has been 
enforced by relatively high wages and the desire to expand 
markets The main possibihties of lowermg costs have lam 
m the development of more efihcient methods and eqmp- 
ment, with the result that manufacturers have reahzed the 
pnmary importance of supporting and actively pursuing 
scientific research 

We shall deal m Book II with the effects of manage- 
ment, standardization, and mass production in diminishing 
the costs of commodities, but the pnmary and fundamental 
processes and knowledge on which production is based 
depend on the research or discovenes of a relatively few 
individuals To-day the need for research has become an 
accepted idea and few dream of conductmg a manufacturing 
enterpnse without the assistance of scientifiic research The 
object of industrial research is to make a product or group of 
products as fine and as efficient as science can make them 
No industrial firm can dispense with it with any prospects 
of survival, especially m this age of rapid mvention 
Recourse must be had to more scientific means of produc- 
tion for reducmg costs and mcreasmg competitive powers 
Research raises the spectre of obsolescence, but the mdus- 
tnahst who keeps abreast of progress need not fear it 
Research may be considered an economic weapon in, the 
conservation of matenals and forces and the development 
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of markets Firms attempt by research to estabhsh them- 
selves m a position of virtual monopoly With the mcreas- 
mg integration and combmation of businesses, this virtual 
monopoly is more likely to be sustamed than m the past 
Research is directed towards increasing industnal 
ef&ciency by ehmmatmg \/aste of material, time, and effort, 
thus makmg possible a raismg of the material prosperity of 
the community 

Investigation of the utilization of waste products and 
by-products may be as useful to an mdustry as work on 
the improvement of processes 
It must be remembered that a small mcrease in the 
efhciency of a machine, especially a prime mover, may 
effect enormous economies m actual practice Research is 
therefore not only the basis for the development of our 
mdustnes, but for mcreasmg productivity and raismg the 
standard of hvmg 

Last century was the greatest of all time m develop- 
ments m mechanical invention, in scientific discovery and 
the apphcation of natural forces to the service of man, but 
the discovenes of the present century indicate that we are 
moving forward at a pace surpassing all previous records 

Research and Management 
Research is not confined to laboratory mvestigations, 
but extends throughout an estabhshment, covers all 
the production processes, and opens up new outlets for the 
mam product or its by-products Systematic experimenta- 
tion on materials improves their adaptabihty to manu- 
facturmg, and the influence, extendmg back through the 
source of supply, spreads out mto industry Investigation 
of mechanical eqmpment hghtens labour, promotes safety, 
and reduces overall cost Besides the determination of the 
best eqmpment for doing a particular job, research mcludes 
the most effective way of domg it Research forms, in 
fact- the basis of what has come to be known as scientific 
management 
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Subjects which are considered in Book II, eg stan- 
dardization, mass production, fatigue, ventilation, heating 
and hghtmg of workshops, and so on, are based on research, 
and the same methods of scientific mquiry and deduction 
should be used to study the tendencies of industrial 
development, the trends of various markets, and other 
subjects of commercial importance 

The scope of industrial research is extremely wide, 
embracing not only materials, manufactunng processes, 
and designs, but also distribution and marketing of products, 
In addition to scientific research on the technical considera- 
tions which influence output, research is being prosecuted 
in other directions, viz the problem of the human factor 
m industry, employment stabihzation, and the most efficient 
forms of organization and management Manufactunng 
betterment includes improvements m matenals, more effi- 
cient processes, improved machmes, improved transport, 
better workmg envnonment and improved labour relations 
Management betterment mcludes improved relations with 
the works, the administrative organization and the con- 
sumers 

An executive will probably know thoroughly the con- 
ditions in his own narrow range of activity, but to deter- 
mine his position in the industry, he must keep m touch 
with purely economic research Successful trade can only 
be based on an accurate knowledge of demand, so that he 
must have a knowledge of fluctuations due to factors not 
connected with his own mdustry Research means workmg 
for the future, techmcaUy, commercially, and financially 

Economic lesearch is carried on by the International 
Labour Office, the Economic Commission for Europe, and 
the United Nations Economic questions come up for 
mtemational discussion and these bodies act as cleanng 
houses of information Work done m different countries is 
co-ordmated and research earned on to determme the ten- 
dencies, causes and effects of econonuc developments from 
which desuable hues of action are mdicated 



236 ENGINEERING ECONOMICS 

Reference must be made to the British Management 
Research Groups, which are groups of non-competitive 
firms formed for the mterchange of views and experience 
for raismg the general level of management technique 

Pure and Applied Research 

Scientific research has been defined as the investigation 
of the relationship between cause and effect in natural 
phenomena It is at the basis of all development m human 
knowledge Most forms of scientific research require the 
use of apparatus, and there is a tendency, as knowledge 
advances, for the necessary eqmpment to become more 
complex and expensive The equipment depends, of course, 
upon the field in which research is being pursued Under 
modem conditions it is almost impossible to achieve 
stnking results without large expenditure It does not 
follow that the larger the sum spent the more will be dis- 
covered, but we may say that the bolder the experiments 
the better the results are Idcely to be, e g Impenal Chemical 
Industries, Ltd , spent £i miUion on research and experi- 
mentation alone before building their BiUmgham hydro- 
genation plant 

Much of the discussion on the relative importance of 
pure and apphed research is a waste of time Fundamental 
research is a quest for knowledge without regard to the 
specific apphcation of the facts discovered If m the course 
of fundamental research some fact or material is discovered 
which appears to have technical promise, further investi- 
gation assumes a commercial aspect and becomes applied 
research The distraction between fundamental and apphed 
research is therefore one of purpose rather than the nature 
or quality of the work Fundamental research as well as 
apphed research is motivated by sound business pohcy 
It provides a basis for future processes and products and 
for the solution of complex and difficult problems by an 
approach other than empirical methods Many, if not aU, 
mdustnal advances are based in the last analysis on some 
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piece of pure scientific research This may be illustrated 
from the electrical industry— from Volta’s purely scientific 
work in 1779 to the apphed science of Sturgeon’s electro- 
magnet in 1825 , from Faraday’s discovery of electro- 
magnetism to the invention of the dynamo and the mdus- 
tnal apphcations of Edison The extension of scientific 
knowledge brmgs in its tram important practical apphca- 
tions Sooner or later every scientific discovery finds its 
use in mdustry As examples of products which have 
emanated from the laboratory, we may mention automatic 
machme tools, arc and filament lamps, Diesel engines, 
anilme dyes, phaimaceutics and nucleai energy 

The difference between pure and apphed scientific research 
is merely one of intention The methods and results of 
research purely to advance knowledge, and those of research 
for the purpose of facihtatmg mdustnal production and 
making commercial profits, are the same, and it is im- 
possible to predict whether a research once started will 
prove of greater value in the one direction or the other 
A happy advance of knowledge may open up a new vista 
to a skilled man, which allows him to see a possible solution 
of his own problem 

Pure research results in new knowledge which may be 
apphed to invention, a kind of reservoir or reserve of scien- 
tific knowledge waitmg application Apphed research is 
inspired by mdustnal needs, and is directed to the accom- 
phshment of some utilitarian end The scale of conductmg 
the latter type of research m this country has been smaller 
than m the United States and, probably, Germany, and 
to-day IS still under-capitahzed There has m the past, 
unfortunately, been a lack of cohesion between science and 
mdustry The position is now, of course, bemg remedied 
Apphed research is directed to ensure leadership of 
production by unremittmg study of existmg processes 
An effort to solve a practical problem is often the best 
begiimmg of true research, as it soon reveals gaps, m 
existmg knowledge and unsuspected phenomena Many 
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important achievements have been effected m ignorance of 
why it IS possible to accomphsh them Frequently, how- 
ever, the road to practical results hes not along the 
obvious paths of direct attack, but along the road of funda- 
mental research None can foretell in what direction 
scientific progress is likely to benefit industry or where it 
wdl lead to 


Does Research Pay? 

In times past trouble was the most frequent approach to 
research, and the first thmg the industnahst asks is " Is it 
worth while ? Does it yield a profit? ” The busmess man 
demands positive results, and the quicker the better, but 
the solutions of problems are sometimes very slow to attain 
The haste of commerciahsm must be replaced by the 
thoroughness of science The problems of mdustrial prac- 
tice are exceedingly complex, always comphcated by a 
large number of vanables, and science cannot solve any 
and every problem presented to it by mdustry Directors 
expect value for their money spent on research, but they 
must expect it with patience Long views and confidence 
are necessary In research work the outlay has to be risked 
without assurance of definite reward A definite research 
appropnation must be allocated for a number of years 
ahead mdependent of the oscillations of trade Contmuous 
research yields results sooner or later, but an advance in one 
branch of science may be held up for a development m some 
associated branch Research is not an mvestment which 
partakes of the nature of a gamble, but a means of keeping 
processes and products up to date Research is sometimes 
also highly remunerative Returns on research outlay 
may probably not be received tdl after the lapse of several 
years, but if the research is successful, they are usually 
out of proportion to the ongmal outlay In the pursuit 
of research many blanks are drawn, but the few prizes 
that come from time to tune are immensely important 
In engmeermg, which mcludes transport, mming, and 
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many manufacturing processes, the economic benefits of 
rj^search have been almost impossible to assess financially 
Large profits are often the result of enterpnse Feebleness 
or hesitancy m planmng research is likely to be as fatal as 
in other matters 

Individual and Co-operative Research 
Academic and techmcal progress has in the past largely 
been made by individuals who were generally engaged 
in matters quite different from those to which their dis- 
covenes related Until a century ago, scientific research 
was carried on by men of mdependent means, and m many 
mdustries progress came mamly from without We all 
know the names of men who are land-marks m the history 
of science 

The genesis of most manufacturmg businesses depended 
on discoveries or inventions by some mdividud who 
developed his original work into an industrial success 
Such individuals were generally men of gemus, fuUy 
acquainted with the practice or theory of the industry 
as it then existed With the increasmg complexity of 
industry, the work of development and new investigations 
performed in the past by an individual is bemg delegated 
to a specially organized department of the enterprise 
The pioneering work of the future wiU probably be done 
very differently from that of the past, 1 e by groups of 
trained men utilizing each other’s scientific knowledge 
Invention has frequently resulted from empincal work, 
but modem research is a systematic and dehberate effort 
towards improvement, and the research worker of to-day 
has usually studied for some tune the existing state of 
knowledge on the subject As tune goes on, innovations by 
amateurs are less likely to occur Scientific knowledge 
mcreases from the cumulative efforts and consistent applica- 
tion of thousands of workers whose contnbutions are apt 
to be overlooked, in comparison with the spectacular 
advances made m the past by a few gifted mdividuals 
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Discovery and invention do not spring fully gro-wn from 
the brains of men, the labour of a host of men, great 
laboratories, long and patient experiment, build up the 
structure of knowledge, stone by stone Men do not 
suddenly discover new worlds or invent new machmes or 
find new metals, everything is the result of a combined 
and gradual process of investigation 

In estabhshing a laboratory there are two things to be 
considered, the eqmpment and the personnel, and the 
latter is undoubtedly the more important Men are more 
valuable than research laboratories, and it may be noted 
that this country produces men capable of scientific work 
second to none m the world 

Research is essentially an attitude of mind involvmg the 
spirit of inquiry, critical mteUigence, and the consideration 
of evidence without prejudice or bias Fortunately, the 
men of this country have a native mgenmty and gift of 
inventiveness which have placed it in the front rank as 
regards great names of ongmators, who have added to the 
benefits of the civilized world We must see to it that we 
do not fall behind in the race, but adapt ourselves to new 
and ever-changmg conditions 

Research Workers 

It has been said that gemus is the capacity for takmg 
infinite pains Certamly the research worker must possess 
patience and thoroughness Many mventions have been 
due to the exertion of these characteristics m research 
work If the research worker is weU. tramed, energetic and 
capable, he is well, if not completely, eqmpped to achieve 
results There is, of course, a difference between research 
and the attack on problems m a scientific manner The 
former involves a wide outlook, imagination, and an intimate 
knowledge of scientific possibihties, as well as powers of 
simplification, analysis, dissection, and utilization of the 
true methods of scientific mvestigation We may also dis- 
tinguish between research which mvolves highly novel 
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spathesis and that which involves intensive cntical revision 

Jhe best training for research work is contact with 
origuiahty The technique of research travels alm ost 
exclusively by example and word of mouth Effective 
people are not so much framed as encouraged to develop 
their aptitude 

The gemus for original invention is rare, but the man 
who translates theory into practice achieves valuable work 
A large number — ^probably the majonty — of industrial 
research workers are engaged m refining the precision of 
measurements, improvmg the accuracy of data, working 
out the details of improvements, and generally consohdating 
our knowledge of certam fields of science The importance 
of their work, though not spectacular, must not be under- 
rated They are not merely perfecting what has already 
been discovered, but spreading the use of scientific methods 
throughout the general practice of industry The imagina- 
tive type of research worker who explores new fields of 
knowledge is extremely difficult to orgamze, but there is 
reason to beheve that the work could be co-ordinated 
without destro5nng mdividuahty All great and ongmal 
tlunkmg IS essentially mdividuahstic but there is no reason 
why ongmal thinkers should not co-operate 

A difficulty that anses m connection with mdustnal 
research relates to the distribution of the fruits of the 
labour of a scientific worker who is the servant of a firm or 
a trade This has proved a vexed question in the past, but 
there seems no reason why an enhghtened and eqmtable 
arrangement could not be worked out which would meet 
with general acceptance and approval Encouragement 
and reward breed enthusiasm 

In our consideration of works organization we envisage 
the managing director as the ultimate control with 
the pnncipal executives working in parallel beneath him 
The director of research should obviously have this status, 
1 e be responsible only to the managing director , The 
members of the research department must be associated 
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With the manufacturing departments and have experience 
therem, or they will not appreciate the difficulties involyed 
m taking a new process or invention out of the laboratory 
stage and placing it on a manufacturing basis The results 
of research m each field of science should be published 
regularly and promptly, and made available to all other 
workers It is vital for a research organization to keep in 
touch with contemporary work, not only m its own, but 
in related fields If research workers are not acquainted 
with what has been done by other investigators, much time 
and labour may be wasted Arrangements must be made 
for the flow of internationally accumulated scientific know- 
ledge into the research organization It must also maintain 
effective haison with the universities and techmcal insti- 
tutes, the firm’s sales organization, engineenng department, 
and manufacturing department 

Caution should be exerted against trying to develop 
several major researches at a time The amount of money 
required to develop one to finahty is usually large It has 
been estimated that research salaries amount to approxi- 
mately two-thirds of the cost of carrymg the problem 
through to completion 

There usually intervene a considerable time lag and 
the expenditure of several times the cost of laboratory 
research between the commencement of a research and 
the first pa3mient of dividends on the money spent on its 
development The sequence is the idea or germ, a new 
industrial development and a final manufacturing entity 
The failure of many proimsmg mvestigations has proved 
due to neglect of this factor, viz the cost of commercializing 
a research To bring a discovery to extended commercial 
fruition an immense amount of patient scientific work is 
required m close relation to actual manufacture The time 
lag between a discovery and its mdustnal apphcation is, 
however, dimmishmg For the development of new plants 
and methods an experimental plant has been proved of con- 
siderable utihty, for to bridge the gap between laboratory 
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and works scale requires the best scientific knowledge com- 
bined with technical skiU and works experience 

Research Laboratories 

The research department must be housed in a correctly 
designed bmlding, and its laboratories must be liberally 
equipped if the best results are to be produced Its organiza- 
tion must be flexible and correlated with the other depart- 
ments of the enterprise On the other hand, the orgamzation 
of a research department on a large scale does not neces- 
sarily or essentially lead to a large number of inventions 

Industrial laboratories may be divided mto three classes— 

1 Those exercising control over material and processes 

2 Those working out improvements m processes and 
products 

3 Those worlong on fundamental sciences at the basis 
of the industry 

The first is the testmg laboratory, the second is the 
laboratory mtroducmg scientific control into mdustry, 
and it may be noted that the transference of a process to 
the laboratory makes it possible to analyse the vanous 
factors and isolate them There is a strong tendency now- 
adays to bring works conditions more up to laboratory 
standards The third is perhaps the most important, but 
can only be afforded by the very largest firms or an associa- 
tion of firms in the whole mdustry From it may arise 
those fundamental additions to knowledge which give rise 
to new mdustries 

Another aspect of the work of an mdustnal research 
laboratory is maintaimng a liaison with pure science, so as 
to apply the new scientific loiowledge to the mdustry m 
question and assimilate it mto the factory organization 
As previously mentioned, there is a considerable tune lag 
between the work of the pure scientist and its apphcation to 
effect mdustnal production, and, perhaps, eventual stan- 
dardization It may be that production will have tp be 
earned out on a small scale m the first place, while further 
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time IS consumed m mvestigatmg markets at home and 
abroad and creating new markets <■ 

The Technical Information Bureau 

An important section of research work is the maintenance 
of an mformation service or intelhgence bureau for coUect- 
mg and coUatmg new mformation and distnbuting it to the 
sections or departments concerned This involves a careful 
scrutiny of the scientific and technical Press, proceedmgs 
of mstitutions and societies, patent specifications, conference 
reports, and so on A number of mstitutions and organiza- 
tions provide a bulletm of abstracts bearmg on the special 
fields they cover In a particular firm the bureau must 
not only track dovra the abstracts relating to the practical 
needs of the firm but provide the ongmal articles as and 
when required and any other technical or specialized mfor- 
mation that may be of value to the firm It may be men- 
tioned that the mteUigence bureau should mclude a section 
supplymg the commercial department with new information 
and developments m economic conditions It wiU suffice to 
mention the following subjects as illustrative factory 
legislation and labour matters, statistics on raw materials 
and markets, trade returns, and bank reports 

The character of mdustnal research depends on the 
mdustry in which it is bemg pursued, and the mdustry's 
rate of growth and position m foreign trade In the old or 
basic mdustnes there is often a necessity to restudy them 
from their foundations 

The amoimt spent on research vanes from mdustry to 
mdustry, bemg m pomt of fact higher in the new ones than 
m those old-estabhshed It has been suggested that the 
amount should bear some agreed ratio to a firm’s profits, 
but such a figure would be difficult to fix Moreover, profits 
vary considerably and may m some years not be earned at 
aU, whereas research to be effective must be contmuous 
A desirable method of financing research appears to be to 
accumulate m prosperous years a fund and to budget for 
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research expenditure over a penod, renewing the reserve 
as practicable 

As regards the research of any but the largest corpora- 
tions, the work is confined to the production of the firm's 
commodities In the engineering industries the control 
of matenals is of first-rate importance, and often it is 
included m the work of the research department, as 
improved matenals may result in new designs and more 
economical products 

The relation of the research organization to the works 
may be descnbed as follows It receives new scientific 
knowledge from mternational sources, universities, and 
mstitutions and adds thereto its own contribution It passes 
on such of this information as is of value to the works in 
the form of new and improved matenals and processes 
and new prmciples of design It also assists m the early 
stages of development of these, and controls any special 
processes until they can be reduced to standard operatmg 
conditions The research department carries out any special 
mvestigations required by the works and wiH on request 
investigate defects and complaints It will render all 
possible help m the elimination of waste and the use of by- 
products 

Mass production, mvolvmg the use of automatic machm- 
ery and a lower grade of labour, has brought an intensive 
search for even small improvements, as savmgs on the large 
number of units produced may be considerable. 

Co-operative Research 

Co-operation m research may refer to finance as weU as 
conduct Small firms which cannot support a large research 
laboratory may combine to mamtam a laboratory or 
research association for the whole mdustry 

The last war, which altered the established streams of 
mternational exchange, served to bnng about the partia- 
pation of the Government in research work But wMe 
m 1914 only forty men were m the scientific research 
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department of the War Office, the end of 1939 saw the whole 
resources of science mobihzed behind the fightmg forces m 
the Research Department of the Mmistry of Supply Seven- 
teen leadmg scientists and 800 expeits worked full time 
m the five sections of the department explosives, balhstics 
and metallurgy , stores and manufacturmg problems , gas 
defence, searchlights, sound detectors and air defence, 
wireless and telegraphy The work of the department was 
reinforced by that of twenty-seven teams of research 
workers m the universities 

The trend of modern industry is such that one branch of 
science may affect mnumerable hnes of work Many 
problems are incapable of solution by one branch of science 
alone Exchange of ideas and knowledge is one of the most 
important factors m the achievement of results There 
may be gaps m our knowledge which, if filled, would permit 
of progress m several different mdustnes In such cases 
co-operative research is not only desirable but essential 
Co-operative research has the advantage that the co-opera- 
tion of specialists, stimulated by their reaction on each 
other, may bnng a more rapid solution of the problem In 
Amenca, the co-operative method of mdustnal research is 
employed a great deal 

Co-operative research is generally undertaken by pro- 
ducers The formation of trade associations has favoured 
and stimulated collective action in regard to research 
Association in research reduces cost, and the level of the 
whole industry is raised Research on problems of national 
interest may be beyond the scope of a pnvate firm, and are, 
therefore, best earned out by the State at the national 
institutions for research Common research by the mdustry 
at large is recommended with respect to fundamentals 

Under modem conditions it is widely claimed that to 
obtain the best results research must be effectively organ- 
ized, but this must be done without destroymg individual 
enterpnse Research work must not only be well organized, 
but must be pubhely recognized 
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British Research Associations 
,As the result of the experience of the 19x4-18 war it was 
shown that our mdustnes required more aid from scientific 
research to keep them at or above the level of achievement 
of their competitors abroad Government co-operation 
took the form of official organizations for correlation and 
control of research 

The history of British research associations dates from 
1915, with the estabhshment of the Advisory Council for 
Scientific and Industnal Research, the decisions of which 
are adrmmstered by the Department of Scientific and 
Industnal Research This Department was set up m 1916, 
with the object of promoting the utihtanan apphcation of 
scientific knowledge and methods The Department 
encourages members of vanous industiies to combme for 
research purposes To commence with, a sum of £1,000,000 
was voted to the furtherance of this object It also awards 
research scholarships and fellowships, institutes researches, 
and estabhshes special research organizations for the 
study of problems of national importance 
There is in this country a large number of firms too 
small to carry on industnal research for themselves on 
an adequate scale There are many mdustnes, m fact, m 
which the most efficient unit of production is still quite 
small The firms may, however, now combme and join a 
research association formed under the aegis of the Depart- 
ment The Department is continually seekmg to apply new 
mventions m so far as they wiU improve or cheapen the 
products of a firm or mdustry 
The obj ect of the Department is to encourage mdustnes to 
organize and conduct their own research, with full hberty to 
work out their own systems The research boards and 
committees set up include the Engineenng Co-ordmatmg 
Research Board, the Fuel Research Boaid, the Buildmg 
Research Station, and the Locomotive Experimental 
Station , 

The vanous industnal research associations are bodies 
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run by the respective mdustnes with the assistance of the 
Department for the investigation and solution of problepis 
associated with any particular mdustry Some of these 
Associations have set up Research Laboratories of their 
own The Electrical Research Assoaation has worked out 
many improvements which have resulted in considerable 
savmgs m the cost of the supply of electricity It is esti- 
mated that over £1,000,000 per year has been saved to the 
industry 

A research association is hmited by guarantee, the 
members subscnbmg annually on an agreed assessment, 
and the Department generally adding pound per pound 
Membership is, of course, voluntary, but a compulsory levy 
on profits has been suggested To this the objection appears 
to be that the successful firms would be paymg for those 
not so successful 

Large numbers of scientific workers viewed with 
suspicion the interference of a Government department 
with research work, but these doubts have been to a large 
extent dissipated, as the possibihties of co-ordinating 
industrial research have proved greater than was gener- 
ally imagined The Department has rendered valuable 
service in preventmg the overlappmg of work by different 
men on similar subjects The research associations 
frequently co-operate in the solution of problems of mutual 
mterest 

The Annual Reports of the Department of Scientific 
and Industnal Research should be referred to, as mdicat- 
mg the scope of the researches which the Department 
has fostered The work of the research associations is 
described and the range of mvestigations covered is shown 
from consideration of the foUowmg hst of committees 
Standards of Measurement, Alloys for Use at High Tem- 
perature, Minor Metals, Stresses m Railway Bridges, 
Buildmgs, Engmeenng, Gas Cyhnders, Lubncation, Ad- 
hesives, Physics, X-ray Analysis, Water Pollution, and 
many others The research programmes of these bodies 
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become increasingly aimed at the early solution of some 
inimediate need of their mdustry 
After contending with many outstandmg difhculties these 
associations have accomphshed really excellent work and 
defimte technical advances have been achieved Some 
differences have been felt, however, as to the kind of 
research which was needed, viz the fundamental or the 
immediately practical type The former is equally im- 
portant for the future of Bntish mdustry, but there is a 
gap between it and practical work which is sometimes 
aggravated by a lack of understanding between the scientific 
worker and the industriahst 
In the orgamzation of a system of concerted action in 
research the need of hnkmg up with overseas activities on 
imperial hues was early appreciated, and national research 
councils or advisory committees have been set up m the 
Dominions Specialized bureaux have also been set up by im- 
perial co-operation, such as the Mmeral Resources Bureau 

Researches of the Institution of Mechanical 
Engineers 

Engmeenng started as an art , at a later stage it devel- 
oped a partly scientific but empirical practice Sooner or 
later engmeers made use of the discoveries of science but 
the connection with science was casual or haphazard The 
Royal Society founded m 1666 was met at first with an 
attitude of distrust In 1818, however, when the Institution 
of Civil Engmeers was founded, the encouragement of 
research was among its objects For some tune, however, 
origmal research contmued to be the task of individual 
scientists, who spent them private fortunes thereon or were 
financed by pubhc-spinted benefactors The year 1900 
marked a tummg-pomt when the National Physical Labor- 
atory was founded and research began to be recognized as 
a question of national importance The 1910 edition of the 
Encyclopcedta Bntanmca contamed, however, only half a 
paragraph on the subject 
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As regards the relation between science and engmeering, 
many problems are on the borderland of two or three 
sciences, and the closer the mtercourse between the physicist 
and the chemist and the engineer, the greater will be the 
fertihty m invention and the faster the economic progress 
Mechanical invention is a form of expression, and the more 
imaginative the engmeer the more probable the novelty of 
conceptions, forms and designs The mvention of the steam- 
boat, for example, was in the first place a flight of imagina- 
tion m an engineer’s bram Engineermg mvention is m 
fact the greatest factor m the material phase of world 
development 

The Institution of Mechanical Engineers prosecutes 
research, through the medium of committees, on subjects 
suggested by its members as desirable of investigation 
in the interests of some section of this branch of engineenng 
If of interest to other scientific workers the committee 
may be appointed jomtly with other learned societies, as in 
the case of the Alloys Committee The experimentation 
may be earned out in the laboratones of the universities 
and national institutions, like the National Physical 
Laboratory, with the co-operation of the research labora- 
tories of the Services and of mdustnal firms The research 
committees issue reports from time to time Between 1889 
and 1892 the Institution earned out an important senes of 
raarme engine tnals, and pre-war a jomt committee, with 
the Institution of Naval Architects and the Institute of 
Marine Engmeers, carried out and reported on a senes of 
tnals, ashore and afloat, of manne oil engmes The Institu- 
tion has been a pioneer m conducting researches on such 
subjects as alloys (the first Report appeanng m 1891), 
nveted jomts, castmgs, cuttmg tools, fnction, hardness 
tests, refrigeration, gas engmes, steam nozzles, wire ropes, 
and weldmg Subj ects which have been mvestigated mclude 
heat transmission, steam engines, steam jackets, and steel 
The jiumber of reports on a smgle subject have vaned from 
one to eleven Valuable assistance in the design and 
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propulsion of ships has resulted from work earned out m the 
Froude National Tank at the National Physical Laboratory 
The work of the Institution brmgs together the best 
brains in the industry and assures saentific investigation of 
important problems on a systematic basis, whilst the 
pubhcation of results makes the information available for 
raising the general level of the mdustry 
Although much has been done m co-ordmation and 
co-operation of engmeermg research, there is, however, 
still no general plan and no central controUmg body or 
clearing-house for engmeermg mformation 
It should also be noted that scale model testmg is also 
used m aeronautical research, the design of weirs, the effect 
of wmd on budges, and m the acoustics of buildings 

British Association 

The Bntish Association for the Advancement of Science 
does not undertake research work but provides an annual 
forum for the consideration of papers on scientific matters 
This forum is attended not only by British but by mter- 
national scientists and provides a unique opportunity for 
the exchange of views 

Research must be Continuous 
The aim and object of mdustrial research is to bring 
benefit to mdustry If differences of opmion arise they are 
with regard to method and not aim The most active of 
our industnes are those which are founded on recent 
research work No mdustry can make progress without 
the contmual addition of new knowledge We must have 
not only research, but planmng on the basis of research 
Now knowledge must be systematically sought Research 
is not a last resource but an essential part of the busmess 
of production It must never stop, no firm can retam its 
leadership if ongmal work is not kept up Expenditure 
on research and development work is essential to keep a 
firm’s products on the market m advance of competitors 
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The benefits take some tune to appear m a profit and 
loss account, but apart from the financial pomt of view of 
remunerative expenditure research has a vital effect on 
competitive efficiency 

In the technique of change, msufficient imtiative has 
been shown from the business end, but industrial gestation 
has shortened appreciably, and busmess is attracted and 
retamed by the manufacture and development of new and 
improved products, and the future of an mdustry depends 
on its abdity to do tins If our industries are to maintam 
their pre-eminence, research must not only be contmued 
unabated, but vigorously mtensified There should be 
research for new industries to replace those already obsolete 
and to prevent oui bemg outstripped by more modem 
mdustnalized countries Research is not supported by 
industry , mdustry is supported by research 

FURTHER READING 

(а) Saence in Action Weidlem & Hamer (McGraw-Hill ) 

(б) Co-operative Industrial Research (H M Stationery Office ) 
The Organization of Industrial Research Mees (McGraw- 

Hill ) 

Industrial Research Laboratories Assoc of Scientific 
Workers (Allen & Unwm ) 



CHAPTER XII 


ORGANIZATION OF DISTRIBUTION 

The problem of distnbution is to minimize the cost of moving 
the service umt to the customer Costs of production have 
been largely reduced by mechanizations and large turnover, 
continuity of production being perhaps more important 
than quantity, but costs of marketing have not been 
reduced to anythmg like the same extent Marketing 
efdciency aims at a reduction of the ratio of pnce to 
manufactunng cost 

Distnbution may be earned out by the manufacturer 
himself, wholesale merchants, departmental stores or 
retailers The number of parties that make up the chain 
of distribution vanes, and the same product may be dis- 
tributed m different ways The desideratum is to have 
supphes available at the tune they are wanted and of the 
quality requued by the user 

Modem changes in distnbution mclude the development 
of cham stores, mail order houses and mstalment selhng The 
manufacturer may undertake his own distnbution with a 
view to ehmmatmg the profits of middlemen, but encounters 
problems of stock financmg which will be referred to below 

Industnal marketmg may be made more efficient by 
studjang the foUowmg factors in distnbution— 

1 Collection of information and market data 

2 Creating demand — sales promotion, advertismg 

3 Preparation for sale — ^packmg 

4 Transportation 

5 Stock holdmg, financmg, nsk bearmg 

6 Reduction of marketing cost 

Market Analysis 

Mass production is dependent on volume and continuity 
of demand so that the development of methods to effect 
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volume and expediency of distribution has become neces- 
sary In addition, therefore, to the planning of production, 
the exploration and accurate assessment of markets is 
essentia] Haphazard attempts at market research must 
therefore be supplanted by individual departments devoted 
solely to such work Market research may be defined as a 
way of findmg out facts which must be known before a 
marketing pohcy can be determined Statistical analysis 
primarily pomts out the Imes along which further mquiry 
must be pursued m a more practical manner Indications 
may first be sought of market tendencies m the past by 
examming the relative statistics The spheres of market 
research are as follows — 

1 Potential markets 

2 The methods of seUmg which must be employed 

3 The development of the marketmg organization 

4 Improvements in quality or design or packagmg 

5 The tendencies of demand 

Startmg from a knowledge of what type of customer 
uses or might use the product, an investigation is made of 
potential markets In so far as practicable the basic con- 
suming power of these markets should be determmed, and 
an mvestigation made of the buymg characteristics, both 
physical and psychological The mvestigation of potential 
demand mvolves a study of purchasmg powers which can 
be anticipated for the product m various markets 

Attempts have been made to develop indices to mdicate 
variations in purchasmg power m different sections of the 
market The determmation of the unit of buymg power is 
evidently a difficult question Knowledge of population 
density alone is obviously not sufficient, but relative wealth 
per head should be determmed or, better stdl, information 
on expenditure as well as mcome Considerable attention 
has been given to indices as an aid to market analysis m 
the USA, where a census of retail distnbution has been 
published givmg an mdex of total retail sales in each town 
compared with the country as a whole 
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Having determined the total consumptive power of 
different markets, an estimate should be made of what 
proportion the firm can economically fill, makmg, of course, 
the necessary allowances for business conditions at the 
time the survey was made An mteUigent plan can only be 
formulated for an mdustry as a whole, but the directors of 
an enterprise will have to determine their future share 
in the industry for the period of planmng 

Market analysis may commence with a study of the 
present markets, which are plotted where necessary or use- 
ful on maps This will include an investigation of the effect 
of pnce, quality, size, design, style, colour, and package on 
the existing demand, and companson should be made 
with competitive products in each respect It is, of course, 
important to know how the quahty and price of the com- 
modities manufactured compare with similar products, and 
to correlate this with the trend in the firm’s production 
curve At the same time an mvestigation may be earned 
into possible new uses of existing products and what markets 
may be developed for by-products 

Systematic studies permit sales forecasts to be made 
from which sales quotas and the sales budget are set up 
Whilst it is best to take a long view with regard to sales and 
sales promotion costs, sales forecasts must be contmually 
revised as mformation becomes available from market 
research 

Underl3ang market research is the need for a general 
economic knowledge of the trend of market conditions and 
developments m the general as well as the particular 
conditions of trade This means that the sales research 
engmeer must keep in constant touch with general economic 
statistics, both mternational and foreign, as well as those 
concerning his own country The latter data may be divided 
mto official statistics and the mformation given m financial 
and trade journals In addition, there are general sources 
of information which must be followed, both legislative 
and that regardmg social development and the rise of new 
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mdustries From the data available it may be possible to 
build up a picture showmg the position (a) nationally, (5) 
for the particular mdustry, (c) for the individual firai It 
will be necessary to forecast whether the demand will be 
enhanced or reduced m future, whether a similar or 
substitute article will become available, whether there will 
be a transfer of demand from one area to another, or one 
class of purchaser to another, what will be the effect of the 
development of new mdustries, and so on 

Inside the firm's organization many departments contn- 
bute information to the market research work m addition 
to the salesmen, viz the cost department, the traffic depart- 
ment, and the production department Questions of when 
people buy tmd from whom they buy can be answered to 
some extent by the travellers, whose lost-order reports are 
often of special value Branch reports deserve careful 
analysis 

The duties and scope of the market research department 
are evidently the collection, sifting, extraction and presenta- 
tion of data Reports must be presented penodicaUy, but 
the mterpretation of data or evaluation of results is the 
duty of the chief sales executive, who will recommend to 
the Board such changes m pohcy as are suggested by the 
mformation obtained and the modified or revised forecasts 
resultmg therefrom 

Market analysis mdicates where to seU, product analysis 
shows what to sell, and the busmess forecast shows when 
and how much to sell, with due regard to seasonal influences 
and cychcal fluctuations, i e short view and long view As 
regards the general trend the Z chart is frequently recom- 
mended as a mechanism for controlhng sales, the movmg 
annual total showmg the direction m which results are 
movmg 

Havmg set sales quotas for different markets, it is neces- 
sary to determme the best trading centres and the proper 
outlets to use, for example, a desirable centre may be 
created by the localization of specialized workers needmg 
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the product, or a local outlet may stimulate demand, or 
anijther distnct may have a number of suitable retailers 

Of course, it may be more desirable to distnbute direct 
to the customer, but this is determmed by the cost of 
sales 

Market Development 

Market development mvolves the buildmg up of advance 
plans and carr}nng them into effect by means of up-to-date 
technique 

In developing a market it is necessary to estimate the 
sales promotion effort required, and to watch changmg 
conditions which may modify the effectiveness of the 
effort The acceptance of the importance of market 
research has led to the appomtment of sales engmeers, who 
study the product not only from the technical point of 
view, but for marketmg possibilities and services to cus- 
tomers The product is subjected to critical exammation 
with a view to mcreasmg seUmg factors, not only efficiency 
but appeal, by ascertammg buyers’ requirements, tastes, 
and habits Sales engmeers may criticize advertismg, 
selling pohcy and methods and dehvery services They 
study competitors’ activities and see what can be learned 
from them Their services are particularly m demand m 
accounting for depressions m the firm’s activities, whether 
seasonal, cyclical or from dinunishmg demand, with a view 
to suggestmg correctives 

The expression " market analysis ” is usually taken to 
relate to where the best markets are in which the manufac- 
turer may sell, and how they are to be reached, but there 
are many other factors which he must study and of which 
it IS to his advantage to keep records of vital movements 

Among these may be noted — 

I The raw matenals market 

a The market of contnbutory mdustnes or semi- 
manufactured goods 

3 The production market or the number of producers 
and their total capaaty 
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4 The labour market, as the futmre development of 
sales may depend on the purchasmg power of the 
workers 

5 Money and capital market It may be noted that the 
position of the capital market and trading conditions 
abroad may considerably influence the industrial situation 
at home 

Watchmg the position and movements of the markets on 
the production side may be of great assistance m deducmg 
the position of the business and the product with regard to 
distribution The results of such surveys wfll naturally be 
passed on to the manufactunng and design divisions, but 
the mformation (or parts of it) may frequently prove of 
service to the sales and pubhcity departments 

Training Sales Personnel 

In the field of scientific management psychological 
tests and selection of personnel have an established posi- 
tion They should be apphed equally to problems of 
distnbution The sales representative should have certain 
personal traits such as optimism, perseverance, tact and 
sociabihty, as well as a thorough groundmg in product 
knowledge It is desirable that representatives should have 
had expenence m the works as weU as commercial know- 
ledge Time studies should be used m selhng as well as m 
production to determme what are the pomts at which loss 
and waste of time occur The salesmen’s time and effort 
must be organized 

With a view to promotmg personal efficiency m repre- 
sentatives it IS desirable m sales direction to have agree- 
ments by which each covers a temtory exclusively, and 
which, m addition to clauses covenng salary and travelhng 
expenses, contam a payment-by-results factor, so that 
commission is paid on profitableness of the turnover, or on 
some basis at least more eqmtable than mere volume of 
tumpver In the latter case representatives naturally give 
them attention to hues which are easy to sell 
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Developing Foreign Trade 

Systematic and specialized studies axe particularly neces- 
sary m developing export markets Foreign and home sales 
departments must be kept separate as export trade is highly 
specialized In domg busmess abroad it is of great impor- 
tance to estabhsh the nght kmd of representation If 
contact is not already estabhshed a careful estimate will 
have to be made of the cost of domg busmess abroad, and 
this wiU necessitate sendmg out an executive official, 
though a good deal of mformation can be obtained from 
the Board of Trade, Trade Associations, the Federation 
of British Industries, and the British Consuls abroad 
The choice of representation hes between local agents, 
travelhng representatives, and branch compames The 
first have advantages m connection with language and 
understanding of regional psychology, but it is generally 
best to appomt a technically qualified British representative, 
who knows the language, but with native assistants The 
techmcal qualification is, of course, necessary m order to 
understand causes givmg rise to complamts, and to assist 
development and pioneer work m the foreign market The 
representative must be adept m obtaiiung early knowledge 
of pending contracts Contact with the home office must 
be mamtamed by visits both ways In financmg foreign 
trade there are the services of the Export Credits Guarantee 
Department, which for a premium on an insurance basis 
will guarantee pa3mient of approved exports 

Advertising 

Advertismg is an important factor in sales promotion It 
must be carefully planned and tested, if possible, with 
reference to the market 

Analysis of the market is essential to planned advertising, 
as it wdl have shown how big the market is, what competi- 
tion there is, and what are the key influences affectmg the 
sales It is also assumed that a survey wiU have been ipade 
of the distnbutmg channels to ascertam the approximate 
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proportion of trade passing through each The next step 
IS to determine what media shall be selected Direct 
forms of advertising give no information to competitors, 
but Press advertismg builds up prestige It is sigmficant 
that though the 1939-45 war obliged some firms to sus- 
pend production for the general market, they contmued 
to advertise their product m order to retam the goodwill 
of the pubhc pending the resumption of civil production 
Modern advertising tends to become mformative and to 
dispense with the best-ever type Collective or co-operative 
advertismg avoids waste 

When the plan is drawn up, the cost to execute it must 
be determined and passed by the directors An estimate 
must also be made of the time that wdl elapse before the 
objective is reached 

Fmahy, the results must be checked m relation to the 
share of the market obtamed and the sales achieved per 
£1 spent in advertising 

The chief pomt is to plan and control the results of 
pubhcity as weU as of salesmen’s efforts 

Packing 

Apart from freedom from breakage and faults in transit 
and ease of handhng, packmg frequently requires close 
consideration to impart attractiveness to distinctive classes 
of goods Some goods, in fact, sell on appearance and 
novelty m packmg Packaging has, in fact, become a 
speciahst study, involvmg the employment of commercial 
artists and a knowledge of the new packaging matenals 

The problem of transportation is to choose the method 
givmg the minimum freight cost Markets are limited 
by freight rates, and cost of transport is frequently the 
fundamental factor m the competition between diSerent 
producmg areas 

Water transport is generally the cheapest The magnitude 
of the coastwise transport m this country is frequently not 
appreciated, and some of our canals could be modernized 
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With advantage In 1936-7 the London-Binrungham Grand 
Unj^on Canal was in fact modernized at a cost of £x miUion 
Rapid transport is, however, the note of the times as illus- 
trated by the mcreasmg air traffic Fast transport reduces, 
of course, the necessity for local stocking The problem 
of road v rad dehvery can only be decided on the facts The 
former has the advantage of no transhipment Most works 
have, however, their own sidings, and rad transport still 
handles the greater part of manufactured goods Radhead 
services have also been considerably improved The effect 
of the type of contamer on costs of transport must not be 
overlooked For export transport the services of either a 
forwardmg agent or a shipping agent are usually employed 

Marketing Costs 

The key to more efficient commodity distnbution is a 
detaded study of distnbution costs, whether manufacturer’s, 
wholesaler’s or retader’s It is suggested that marketing 
technique must be scientifically analysed and marketmg 
costs allocated to mdividual commodities 

Costs may be classified as follows — 

1 The mamtenance of stocks Costs to be allocated mclude 
the mterest on the value of stores, rent or cost of storage 

2 The movement of commodities mvolves the freight, 
the number of umts moved and the cost of mvoicmg 

3 After-sales service to customers mvolves the cost of 
stocking spare parts at strategic pomts After-sales service 
adds to reputation, but must not eat mto gross profits 

The economics of stock holding involves a decision as 
to whether the manufacturer will finance and carry the 
risk, or seU outnght at a lower pnce to the stockist 

The relative efficiency of the marketmg organization may 
be indicated by companng the selhng costs and sales curves 
If possible. It IS useful to compare the selhng cost per £ 
of sales turnover with that of other firms m the same class 
of trade, and with the mdustry as a whole 

The London retail stores, for mstance, arranged for their 
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average costs to be calculated by an independent body so that 
the various firms could compare their mdividual costs with 
the average without Imowmg the actual costs of their nvals 
Trade Fairs 

Most manufacturmg groups hold specialized trade fairs 
at which firms m the group present their shop wmdows to 
home and overseas buyers The British Industries Fair, 
which was run under Government auspices up to 1954 and 
thereafter by mdustry itself, is mtended to represent a 
comprehensive range of all manufacturmg groups, but the 
interest which firms are showmg m this form of advertising 
makes it very difficult for space to be found for an adequate 
range of goods to be shown m a display which has to cover 
aU mdustnes Clearly if the range of goods displayed m this 
form is not comprehensive, the Fair loses its utility to buyers 
Summary 

Research m distribution is as essential as in any other 
phase of mdustnal activity, and the above considerations 
may be bnefliy summarized m the followmg steps — 

1 Analyse the market with both a short and a long view 

2 Critically examine the product from the seUmg as 
well as the technical pomt of view 

3 Adapt advertismg and sales-promotion efforts to 
meet the potential sales 

4 Detemame the best distribution centres and channels 

5 Study competitors’ marketing efforts 

6 Study packmg methods 

7 Determine the most efficient method of transport 

8 Determme the cost of service to customers 

9 Make a detailed analysis of distnbution costs , express 
them as a percentage of the sales £ 
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CHAPTER XIII 


OFFICE ADMINISTRATION 

The efficient and economic organization of the office as 
an executive instrument so that waste is elimmated and 
mfonnation available as required is of the utmost import- 
ance to a firm, especially when it is remembered that 
the office is the principal means of contact with the 
pubhc, and stands athwart production and the marketmg 
function The office used to house a collection of poorly- 
paid clerks filling up enormous ledgers m longhand and 
speciahzmg in slow-motion Little or no management was 
considered necessary It was an unfortunate necessity , a 
deadweight to be carried by the busmess Machine pro- 
duction has changed the speed and scale of output Trans- 
port facilities and commumcation have accelerated enor- 
mously To-day the office is the control tower of modern 
busmess, where data are rapidly collected and analysed 
and light is thrown on costs, prices, profits, economies and 
mefficiencies, Exact knowledge of up-to-date facts and 
figures IS provided for the management to make its decisions 
and frame its policy without the shock of surprise 
The accounts prepared by the office should present the 
facts m their proper perspective and show a true picture of 
the company’s position Moreover, they should mdicate 
the trend of the busmess from which the budget for the 
future may be planned and prepared 
The office not only keeps the records of the day-to-day 
transactions of a firm but hnksup the production, sales and 
financial departments for adimmstrative control The 
functional heads of a busmess are usually quahfied by the 
possession of professional or techmcal knowledge and 
sometimes overlook the importance of clerical work and 
techmque The control of office activities requires, however, 
an expert and speciahzed knowledge, and office work must 
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be no less efficiently organized and supervised than the 
work of production It is equally subject to the laws of 
scientific management, and the estabhshment of ngiit 
policies, methods and means of control needs the same 
thought and attention as that given in the shops Properly 
organized office work will be highly productive and a great 
economizer of a firm’s energies 

The prmcipal developments m office management are 
connected with appreciation of the importance of the office 
m profit makmg, the extension of production technique to 
office routmes, and the mcreasmg use of machmery 

In the preparation of accounts the office has to give a 
true picture of the company’s position and mdicate the 
trend of the business From these the directors plan the 
future pohcy and a budget is prepared predetermmmg every 
important phase of the company’s operations 

The Office Manager 

The responsibihty of the office manager may be divided 
under the followmg headmgs — 

The staff, its control and housmg (the office buildmg, 
its lay-out, condition and upkeep), the groupmg and flow 
of work , 

The relationship between the office and the manu- 
f actunng side of the busmess , 

The most efficient performance of clerical processes, 
fihng, typing, maihng, computmg, etc 
His job IS usually flexible and his importance depends 
almost entirely on his own efforts and abilities 
The office manager must have directive abihty and a 
sense of responsibihty He must examme the work of the 
office and closely question the actual utility of every pro- 
cess If any are not essential, he should ehmmate them 
Pohcies and costs sometimes clash The necessity of 
clearmg work day by day may require a staff more than 
equal to the load on some days The office manager’s job 
therefore entails a nice balance of efficiency and cost 
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Particularly in course of growth an office tends to become 
a ^ource of waste and the manager should check his own 
efficiency as expiessed by a financial ratio m terms of 
standard or accepted practice 
Wherever office routine is of a repetitive nature, the 
manager must place the load of repetition on a machme or 
gadget, and efficiency and output are mcreased by keepmg 
abreast of the improvements m equipment 

Organization 

Organization is necessary to office efficiency After 
finding the right person with the reqmsite personal quah- 
fications and executive viewpoint necessary to run the 
office, the first step is to have a definite knowledge of what 
IS involved This demands an analysis of the purpose of the 
office as weU as ascertaining the actual facts relatmg to 
the work The next step is to set down the correct orderly 
sequence of the work and to determme the nght method 
of perfoiming it A system must be laid down which reduces 
office work to the sunplest and therefore the cheapest forms, 
an adaptable and expandable system providing for the 
mterlocking of all sections of the work, and independent 
of wide fluctuations in quantity 
An organization chart should be drawn up showing the 
methodical flow of work, which wiE, of course, be brought 
to the knowledge of all the employees 
The actual accomphshment of office work is best done by 
plannmg ahead to a schedule, which mvolves not only a 
knowledge of how the work is to be done, but also of the 
capacities of machines and workers Planmng office work 
permits the anticipation and removal of disturbing mflu- 
ences It enables assignment of work to be made logically 
and systematically , there is a balanced load on the staff, and 
work flows freely without pressure and drive 

Planmng includes operation analysis and standardiza- 
tion The steps in office work should be tabulated ^d a 
time analysis made Time and motion studies are as 
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useful in the office as in production, and the same rules 
apply, for example, adequate allowances must be m^de 
for fatigue and rest pauses Wherever practicable, mstruc- 
tion cards should also be drawn up Time studies put the 
estabhshment of schedules on a scientific basis 
Emphasis must be laid, however, on not losing sight 
at any time of the personal element Neglect of psycho- 
logical factors may neutralize the effect of good planmng 
with regard to physical factors Efficient planmng and 
orgamzation of the work assists in itself to estabhsh a high 
morale of the staff, but contmual attention must be given 
to making them contented with their environment, with 
opportunities for development and ambition 
The efficiency and happmess of clerical workers axe 
affected as much by supervision and interdepartmental 
relations as by good physical environment in the office 

Office Staff 

There are two mam functions of office management — the 
method of handhng office routine and the system of staff 
management or the control of personnel It is generally 
conceded that a well-tramed staff and a mediocre routme 
is better than an excellent routme and a badly-tramed staff 
To get the right type of personnel in office work they 
must be carefully selected, given responsibihties which test 
their abihties, and promoted m accordance with their worth 
and efficiency Too much care cannot be given to staff 
selection and trammg, because staff costs are usually the 
highest costs of any office routme Desirable charactenstics 
m office workers are accuracy, neatness, a sense of responsi- 
bihty, and the abdity to concentrate and work at high speed 
when necessary, and to analyse office procedure and reason 
for themselves They must have a knowledge of the use of 
reference books, dictionaries, duectones, atlases, and so on 
If employment tests are used to fit abihties and qualifica- 
tions, to salaries, they must be part of a weU-thought-out 
plan, fittmg mto the personnel pohcy of the organization 
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They are unreliable unless there is a sizable group of em- 
ployees for study and some measure of success m the ]ob 
available 

In some of the larger firms a system of ratmg is adopted 
for each class of labour, based on an analysis of the qualities 
most desirable for the class under consideration Wages 
are fixed in relation to this ratmg, which provides for a 
progressive improvement of the staff and opportunity for 
advancement by merit of the bnlhant clerks 
The practice of studying repetition work and paymg 
bonuses on output m clerical operations is on the mcrease, 
though accompanied by attention to physical and mental 
well-being of the staff Office production study is directed 
to the quickest and least fatigumg method, and the 
pleasanter the conditions the smoother the flow of work 
Subdivision of office duties and the simplification of each 
facihtate training Trammg should be on the ]ob, and the 
manager should encourage the formation of good work 
habits 

Lay-out and Equipment 

Attention to the physical lay-out and equipment of the 
office IS essential for efficiency and control First m impor- 
tance m considermg lay-out is the placmg of departments 
m logical relation to one another to prevent unneces- 
sary journeys of personnel and records and the mtemal 
planning of each department to pemut documents to travel 
from desk to adjoiiung desk mstead of backwards and 
forwards The office should be well hghted and ventilated, 
adequately heated, and not cramped for space Special 
attention should be given to floor covermg and other means 
of noise ehmination All departments should be conveni- 
ently located and laid out m conformity with the flow of 
work Intercommunication is important, involving the use 
of a messenger service with or without mechanical aids or 
completely mechanical devices for dehvenng papers and 
office supphes For oral communication office telephones 
or dictographs are available 

18— (B 6id6 
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With regard to office equipment and furniture, specialist 
books or trade literature should be consulted and efficiency 
exhibitions should be attended to keep pace with the 
developments in mechanical devices Some degree of 
standardization has been achieved m desks, chairs, fihng 
cabmets, indexing appliances, and so on, and this in general 
improves the appearance of the office The economy of 
steel construction is generally recognized 

There are three mam sections of office appliances — 
accountmg appliances, furmture and stationery, and 
machmes for the various phases of correspondence work 
It IS not necessary for an office manager to know the 
mechanical details of office machinery, but he must know 
what IS available and when each type can be economically 
employed 

Mechanization 

Office mechanization may be divided into machines for 
the preparation of documents and those for bandimg 
documents 

(il Machmes for recordmg data such as typewriters, 
tabulators, addressographs, dictaphones, telediphones for 
automatic verbatim recordmg, cash-registers, book-keepmg 
machmes, punching, sortmg and tabulatmg machmes, 
cheque-writers, machines for prmtmg tickets 

(2) Duplicatmg machmes 

(3) Machines for analysmg data — book-keeping machines 

(4) Machmes for performing calculations, com counters, 
calculatmg machmes 

(5) Machmes for transimttmg messages (a) verbal- 
dictographs, (6) documents — ^pneumatic tubes 

(6) Machines for opening and franking the mail, dating 
machmes, clocking machmes 

The efficiency of the modern office is largely due to the 
mechanical devices employed, but in usmg machmes it is 
necessary to study the type of mentality to be apphed 
to them 

Machinery should as a rule be used wherever it will save 
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labour The decision whether to mechanize or not involves 
the weU-known economic problem of first cost and upkeep 
versus the running expenses saved When a task can be 
reduced to routme, mechanization will be advantageous 
and appliances will be found to do more accurately and 
rapidly the processes previously done by clerks 

Just as the justification of oflBice expenditure hes m its 
abihty to help the firm to make profits, so the justification 
for purchasing office machmery must he in demonstrable 
increase of effectiveness of the office staff The criterion of 
mechanical accounting is how much money will it save 
When new machines come out there is a strong temptation 
to purchase them, but a manager must first carefully 
investigate whether some other system using available 
machmes will prove more economical 
Ordmary office routmes include correspondence and 
fihng, office stationery and prmtuig, sales accounts and 
collection, purchase accounts, mvoice completion, cash and 
bank accounts, mail openmg, entry mdex, and order routme 
Routine should be laid down from the openmg of the 
post to cover the movement of each document to the out- 
going post Work IS planned to move m a straight Ime and 
IS left each time it is handled ready for the next operation 
All office routme involves records of one kmd or another, 
and these records must be reduced to a minimum Numbers, 
mitials, abbreviations, and codes are used to speed record- 
ing Numbers, symbols, and so on to represent mformation 
must be carefully planned, as well as the forms used for 
recordmg The trend is to make one recordmg of mforma- 
tion sufficient for all purposes 

Forms 

Methods of obtaming multiple copies are carbon copies 
(either handwntten or typed), bookmg and biUmg machmes, 
punched card systems, the tdeprmter, duphcatmg machmes 
and addressmgmachmes, prmtmgmachmes, perforated paper 
roU machmes and photographic reproducers In mtroducmg 
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a multiple copy system, the office manager must decide 
how many copies are required, whether each should cor^tain 
exactly the same matter, whether uniformity of size and 
colour IS desired, and what accuracy of registration is required 
Careful attention should be given to the forms used by 
the firm They should be well designed, convement to 
handle, with a shadmg or colour scheme to identify or 
mdicate the department concerned Forms m an office 
correspond to ]igs m a production shop, and can be great 
time-savers 

Forms are apt to mcrease out of all proportion to economy 
and a survey should be made to see that none are remammg 
m use after their utility has passed If aU forms are made 
to take the size of a part or multiple of a standard sheet, 
the number and size of envelopes required may be reduced 
The possibihty of combmmg forms and other means of sav- 
ing paper should be mvestigated The standardization of 
business documents has been suggested but it will be a 
long time before the problem is solved 
Control of office supphes is an important item Attention 
should be given to their storage and issue, cost, ordermg 
quantities and consumption control to minimize wastage 
The forms may be prmted m the office itself 

Filing 

Mail opemng and distnbution must receive systematic 
attention owmg to its importance in startmg the day’ s work 
Files may be arranged alphabetically, geographically 
or by subjects Care must be given to lendmg and safe- 
guardmg records, which is assisted by efficient indexmg 
and coding and if necessary havmg micro-film copies made 
m duphcate The transfer and final disposition of records 
must also receive attention No system by itself solves all 
fifing problems Each office has to adapt a system to its 
own requuements 

The fifing system sfiould fit the work as then it becomes an 
effective tool m systematic office practice The fifing index 
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should be simple and clear, and the system mdependent 
of the absence of any particular individual To prevent 
waste of tune and vexatious delays a foolproof system 
of locatmg every communication must be adopted Much 
trouble anses from the retauung of files or losing sight of 
papers on the way to the files This can be minimized by 
collectmg and filmg all papers not actually m use at frequent 
mtervals, so that one ensmes that no communication is 
"floatmg” longer than necessary Ticlder systems can be 
used in connection with filing as well as for many other 
office purposes Whilst the prmciples of filmg have remained 
much the same, definite advances have occurred m filmg 
equipment as any Busmess Efficiency exhibition will show 
For record-keeping purposes the loose-leaf system has 
been found to possess many advantages Dead matenal can 
be moved out to the histoncal records and records or ac- 
counts can be kept m any desired order The introduction 
of mechanical accounting systems has hastened the change- 
over to loose-leaves 

Owing to the important effect of style and form m corre- 
spondence, great care must be taken to tram tjipists and 
instruct them that the wntten word cames the reputation 
of the firm The centralization of typists ensures umformity 
of style and form of letters , the work can be better planned 
and supervised and a mmimum staff earned But cen- 
tralization can, like other good thmgs, be overdone 

FURTHER READING 

(а) Office Adm%mstration for Manufacturers R A Mills 

(Pitman ) 

Economy and Control Through Office Method E W 
Workman (Pitman ) 

Office PracHce W Campbell (Pitman) 

The Office Supervtsor Nilles (John Wiley & Sons ) 

(б) Industrial Psychology Applied to the Office Raphael, Fnsby 

and Hunt (Pitman ) 

Modern Office Appliances V E Jackson (Macdonald & 
Evans ) 

Textbook of Office Management W H Leppingwell 
(McGraw-Hill ) 



CHAPTER XIV 


THE MANAGEMENT FUNCTION- 
PSYCHOLOGICAL FACTORS 

To engineering students there is no need to stress the 
interest of saentific technique It is the nourishing prin- 
ciple at the root of human achievement , on it rests the 
entire structure of matenal progress We are m fact hving 
in an age of mechamsm, the result of human efforts being 
mainly expended since the Industrial Revolution in pro- 
viding our works with mcreasmgly efficient mechamcal 
equipment 

The major issues of the mechanistic side of production 
are, however, now virtually settled, and we are entenng the 
age of administration, where the dominant problem is 
one of discovenng those methods of organization and man- 
agement by which the vast productive agencies can best 
be controlled Successful industrial management depends 
more and more upon management of men rather than 
upon the orgamzation of machmes and other practical 
engmeenng problems 

In courses on production engmeenng, the student is 
mainly concerned with the machmery of production and 
with the planning, buildmg, equipment and arrangement of 
engineering shops A works manager is concerned with 
runmng them efficiently when manned by ordmary human 
operatives Thus a manager must have, m addition to a 
quality sense, a money sense (or an economic mentality 
based on experience) and a time sense, an extra sense, viz 
the ability to control and manage men Let us examme 
the first three senses A quahty sense involves apprecia- 
tion of efficiency of design, quahty of materials, accuracy 
of workmanship A money sense mvolves incessantly 
striving to reduce manufacturmg cost by simplification and 
standardization, schedulmg, budgetary control, planmng 
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production flow, and other aids to efliciency A time sense 
mvjjlves progress work so that delivery tunes are imnimized, 
and the customer not only receives a good quahty article 
at the right pnce, but at the nght time 

Now when engineers have to deal with a technical pro- 
blem they begin by ndding it of the human element, but 
m managing an engmeenng works there is a whole mass 
of human, social, and economic reactions, which not only 
must not be ignored but often override the engmeenng 
details 

Enpneenng is concerned primarily with the apphcation, 
direction and control of mechanical forces, but in manage- 
ment one has to study the control of human forces 

Alongside the development of machmes, plant and 
methods of production, it is equally essential to improve 
human relationships and personnel procedures Even where 
this has been appreciated, attention has in the past been 
devoted too exclusively to the external forms of organiza- 
tion and insufficiently to the human element on which real 
efficiency must finally depend 

Properly conceived, mdustry is directed to the satis- 
faction of human wants and increasmg the amemties of 
hfe To this end management seeks to apply the co 
ordmated knowledge of physical science, psychology, and 
experience 

An engmeer whose framing has been purely vocational 
may find, when entenng a managerial position, that his 
mterest m science obscures his mterest m persons He is a 
speciahst, and it has frequently been suggested that special- 
ist thin king impairs the powers of general thmkmg A 
self-made man remarked, “If you have not got an educa- 
tion you just have to use your brams,” and there is a great 
deal m this comment Information is not knowledge, and 
knowledge is not wisdom In knowledge men stand on the 
shoulders of their predecessors , m moral nature and char- 
acter they stand on the same ground Character does not 
mature m cloisters, and exposure is necessary to prove 
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immunity Daily contact with humamty is essential m 
order to understand human psychology and human needs 
Industrial activities now depend so much on the action of 
others that a wide knowledge of life and the economic 
prmciples which govern the affairs and actions is essential 
for managerial success 

The Importance of Managerial Ability 
It is a matter of general expenence that given the 
same group of workers with the same equipment and the 
same pay, under one manager the workers wiU give of 
their best m energy and mtelhgence, under another they 
wiU give as httle as they can The one understands how 
to orgamze human bemgs and the other does not, the 
one has their confidence and goodwill and the other has not 
The problem of controlhng men is admittedly more diffi- 
cult than that of running machmes, and those responsible 
for the admmistration of firms are mcreasmgly realizmg the 
great importance of surrounding themselves with a body 
of ofScers possessing not only the necessary technical 
qualifications but the power of leading men 

What is Management? 

In recent times mdustnal ownership has become quite 
impersonal and has no direct human contacts with the 
tmdertakmg Direction and control have been delegated 
to the managenal function, the last-born child of the 
Industnal Revolution 

Management not only leads a business enterpnse, it is 
the intermediary, the vital hnk, between the bodies for 
whom production is being carried on and the workers 
engaged in the particular busmess It faces both ways, 
with duties and responsibdities to each Under pnvate 
enterprise it ]oms together capital and labour for produc- 
tion in the mterests of ownership, under pubhc enterpnse 
it has the task of linkmg up the mterests of the whole mass 
of consumers with those of the labour employed 
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The problems of management become increasmgly com- 
plex and it IS essential to give more consideration to efficient 
methods of control For an organization to run smoothly, 
true leadership is reqmred, the creative power which achieves 
concrete results Efficient factory output is due to leader- 
ship, not to a bevy of experts Organization is only a tool 
to be wielded by a leader possessmg aptitude, personahty 
and imagmation, who inspires the personnel to work to- 
gether as a whole Management is the force which leads, 
guides and directs the orgamzation to the f ulfilm ent of a 
predetermined task — Whence personnel is its chief concern 
An employment pohcy must be adopted which is based on a 
wise and generous understanding of human nature A 
manager must treat all his men with attention and respect, 
as financial incentives are not the only mcentives of low 
production costs IntcUigent personnel work is also a 
controUmg factor The ultimate success of an undertaking 
depends fundamentally on the goodwill and wilhng co- 
operation of the mdividuals makmg up the organization 

Good management establishes an efficient organization 
with definite and clear-cut responsibihties coupled with 
corresponding authonty It has to kmt together the 
energies, mechanical, physical and mental, of the estab- 
lishment, and serve as a rallying pomt for loyalty 

Management is a way of thinkmg the majority of the 
facts of management are connected with, human bemgs, 
who differ m mentality and temperament It has the task 
of mducmg men to co-operate, and much of its success 
consists m the avoidance of strife and fnction 

The efficiency of a manager hes on a different plane from 
that of his subordinates The requirements of a subordinate 
are faithful performance of duty with limited responsibihty 
In a subordinate position a man may know only one thmg, 
and he may be a valuable man, but he is subordinate and 
generally remains so 

The requisites of a manager are the assumption of respon- 
sibihty, the t akin g of decisions and the gettmg of results 
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He must have a general efficiency, a fresh and elastic mind, 
a true perspective and the abihty to generalize facts and 
figures, and ascertam general trends He has to do as httle 
as possible as regards details, and as much as possible as 
regards pohcies or, as it has been expressed, nothing to do 
but everything to decide ^ To this end he delegates duties 
by a shrewd sizmg up of men, putting each in a position for 
which he is fitted, and inspinngly calling forth effort of 
hand, mind, and heart from those managed Probably 
85 per cent of management hes m direction and 15 per 
cent in execution 

Specifications for a Manager 
The followmg mterestmg and mstructive “specifications ” 
for managers have been drawn up by two leaders of mdustry 
m this country It will be noted that scientific and technical 
knowledge is one, and only one, of the requisites of a success- 
ful manager 


* "What IS an Executive?” — Extract from an address by Mr 
G Chehotti 

"Executives are a fortunate lot, for as everyone knows, an execu- 
tive has nothing to do that is except 

"To decide what IS to be done, to tell somebody to do it , tohsten 
to reasons why it should not be done, why it should be done by some- 
body else, or why it should be done in a diSerent way , and to prepare 
arguments in rebuttal that shall be convincing and conclusive 
"To follow up to see if the thing has been done , to discover that 
it has not been done , to inquire why it has not been done , to hsten 
to excuses from the person who did not do it, and to thmk up argu- 
ments to overcome the excuses 

"To follow up a second time to see if the thmg has been done , to 
discover that it has been done incorrectly, to point out how it 
shall be done to conclude that as long as it has been done it might 
as well be left as it is , to wonder if it were not the time to get nd 
of the person who cannot do a thing correctly , to reflect that in all 
probabihty any successor would be just as bad or worse 

"To consider how much more simply and better the thing would 
have been done had he done it himself in the first place , to reflect 
satisfactorily that if he had done it himself he would have been able 
to do it nght m twenty minutes and that as things turned out, he, 
himself, spent two days trymg to find out why it is that it had taken 
somebody else three weeks to do it wrong and to reahze such an 
idea would have a very demorahzmg efiect on the organization, 
because it would strike at the very fountain of the behef of all 
employees that an executive has nothing to do " 
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Points in Personnel Rating for Promotion to 
, Managerial Rank 

1 Knowledge of job 

2 InteUigence 

3 Quality of work 

4 Quantity of work 

5 How he conducts himself with others 

6 Initiative 

7 Keenness and loyalty 

8 Abihty to make decisions and take responsibibty 

9 Ability to pass on information 

10 Orgamzmg abihty 

Qualities Demanded of a Manager 

(а) Power of leadership — abihty to foster teamwork 

(б) Creative imagmation 

(c) Intellectual smcenty and moral courage 

(d) Power to co-operate with others 

\e) Knowledge of administrative principles 

(/) Capacity for delegatmg authority 

(g) Scientific and techmcal knowledge 

Subdivision of (a) Power of leadership — 

1 Rehabihty 

2 Knowledge of the personal characteristics of his 
associates 

3 Wilhngness to receive suggestions 

4 Abihty to criticize without antagomzmg 

5 Abihty to make just decisions at all times 

6 Possession of a just and honest character 

This idea may, of course, be earned too far, as will be 
indicated by some Amencan specifications, which contam 
an awe-mspmng and impossible hst of qualities demanded 
m an executive, but the gist of the matter is that an engi- 
neermg traming, however sound and however essential, is 
by Itself far from being a sufficient preparation for those 
destmed to occupy positions of managerial responsibility 
A narrow technical trammg m the quantitative sciences 
does not fit a man to assume the leadership of men m fact 
he may be dehumanized by the very intensity of his 
routme studies 

A manager is concerned with the non-technical problems 
of mdustry In addition to technical leadership, he has to 
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see that psychological, legal, and social considerations are 
given true worth 

On the psychological side he must have a knowledge of 
human nature and the conduct of men, so as to gain their 
esteem and collaboration, weldmg them into a wiUing and 
effective team workmg m the mterests of the firm 
To be a successful manager a man must have tempera- 
mental fitness as well as technical ability It is difficult if 
not impossible to give a definition of personahty but even 
if an acceptable one could be propounded it would be of 
httle practical value Like electricity, however, we may 
not know what personahty is but we know what it does 
We recognize it as an important element m making friends, 
in inspirmg confidence, m geltmg control of situations, m 
runnmg and holdmg jobs Personality is not developed by 
confinmg its operations to techmcal and speciahzed thmgs 
A man may have technical skdl but may alienate others 
tram an apprentice and then lose him 
There is no clearly marked boundary dividmg personnel 
from production Every technical act has a human effect 
Labour problems are mextncably mterwoven with daily 
routme and other production problems Technical problems 
may loom large to the engmeer, financial problems are 
greater, but the problem of human organization and rela- 
tions IS most unportant of all 

Industrial leadership is commg increasingly into the 
hands of engmeer managers, and they must see to it that 
true leadership replaces the past bhnd, mechanical, and 
sullen disciphne by coercion 

Management Implies Leadership 
The significance of the quality of leadership in industnal 
organization has frequently been neglected, but Henry 
Ford has said "Prospenty and employment is the result 
of the skill with which busmess is managed When leader- 
ship^ falters, busmess slackens, and the busmess begms to 
run the management " 
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Leadership is a somewhat intangible quality which the 
Services take the greatest pams to cultivate It cannot be 
learned in classes or by the study of books It entails 
contact between man and man, and a special study of 
those who have to be led Suitable sports tram men of 
all ranks for leadership In committee work leadership 
quahties come out 
Leadership may be of three types — 

1 Institutional, or of position, where no mitiative is 
required but a respect for tradition 

2 Dommant, or of personality, usually possessed by the 
thick-skinned, emotional type, who loves responsibility, 
IS capable of swift decisions, but who cannot bargain 

3 Persuasive, or functional, possessed by the admmi- 
strative t5rpe, who puts ideas mto language and appeals 
to the reason , possesses initiative, but may be somethmg 
of an opportunist 

In mdustry, leadership is usually of the third type 
Leadership is the drivmg force which gets things done 
by others No amount of organization can replace leader- 
ship organization is merely supplementary 
The quahties of leaders at various levels are not identical 
The highest type of leadership is found m those who can 
formulate a programme and see it through to completion 
It mvolves clear thmkmg and skilful planning, but other 
factors than mteUectual ones are necessary Job mastery 
and good busmess judgment are not alone sufficient The 
leader must be emotionally stable and possess evenness of 
manner he must be able to distmguish opmions from 
facts and co-ordmate different pomts of view Environment 
and trainmg may help to develop leadership, but it depends 
fundamentally on native talents 

Leadership is concerned with secunng tangible results 
by engendermg wiUmgness to work and co-operation on 
the part of others in the attainment of a planned objective 
It mvolves gettmg people to work when their inebriation 
is agamst it 
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A manager’s duty is to engender a group power, bringing 
about team work and the proper adjustment of the indi- 
vidual to his job Every member of the team must be made 
to feel that he has made a real contnbution to the visible 
results 

The charactenstics on which leadership depends, in 
addition to the competence which anses from technical 
qualifications, mclude — 

Reliabihty or dependabihty 

Energy, vitahty, courage and initiative 

Confident acceptance of responsibihty 

Humour, not taking oneself too seriously 

Tact, understanding ability to see another’s point of 

Imagination, abihty to project oneself into another’s place 
A sense of justice 

Good judgment and discrimination 
Capabihty to plan and recogmze opportumty 
Abihty to orgamze 

Abihty to co-ordmate and adjust, e g the rival claims of 
different people 

Abihty to concentrate, thoroughness 
Liking for the work 
L ikin g for the men 

A leader beheves m men and thus gets them to beheve 
m themselves He must have an appreciation of the 
personahty of his subordmates, mducmg them to work with 
the minimum of friction and anxiety, mouldmg men in 
their convictions, not subduing them m their actions 
It is charactenstic of a leader to feel an mnate pleasure 
in the work he controls and m the assumption of responsi- 
bihty for it He must feel himself an organic and not a 
mechamcal part of the undertakmg, remembermg that his 
personahty determmes the mentality and morale of the 
whole 

It should be remembered that the employee only reflects 
what comes from above, and is entitled to receive the right 
kmd of direction and supervision Labour undoubtedly 
welcomes tramed leadership, responds and co-operates 
with it It must, however, be remembered that the most 
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that skilled management can do is to maintain harmonious 
relations with labour subject to the exigencies of the profit 
and loss account When economic forces over which the 
mdividual management has no control, depressions, for 
mstance, affect profitabihty and lead to a clash of mterest 
between wage-earners and shareholders, then the manag er 
can only remember that he is a servant of the owners 

Public Administration 
In the fifth edition of this work it was stated — 

"Public admmistration, which is of the first type of 
‘leadership,’ is characterized by led tape, procrastination, 
signing and counter-signing, reference back to committee, 
and a cynical disregard for the nghts of the customer 
There is a rule in commercial undertakmgs that the cus- 
tomer is always right In pubhc administration, on the 
other hand, not only is the customer wrong but the fact 
that he has any rights is a dehberate or pernicious con- 
spiracy agamst the pubhc of&cial 
"The latter claims that the man with a grievance is not 
the average man, but there is no such thing as the 
average man The mdustnahst, on the other hand, would 
senously consider the complamt, see the man, lead him to 
thmk that the factory is run for his benefit, and turn h im 
mto a friend and walking advertisement To the public 
admmistrator the man is just a nuisance, ignored and left 
to become morbid with discontent 

“The mdustnal admmistrator does not give his attention 
to matters, however large, which axe gomg according to plan, 
but to exceptions, disturbances and unusual features so 
as to constram them back to the plan Pubhc adimnistrators 
do not a dminis ter — they either thrust or are pushed They 
worship tradition, compromise and passivity ’’ 

Much of tins stiU remams true, particularly with Local 
Authorities and those Departments of State where adminis- 
tration IS merely regulatory, 1 e to stop people domg thmgs 
such as buildmg m the wrong place But the quality of 
pubhc admmistration depends entmely upon its purpose. 
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and the calibre of the men employed for that purpose 
So pubhc administrators aie obliged and are able to con- 
form to the high standards demanded of industnal admin- 
istrators where they have positive functions to fulfil The 
war illustrated this perfectly Busmess men came mto 
pubhc admmistration and frequently became more red-tape 
minded than their colleagues when charged with preventive 
functions 


Problems of Authority 

The problems of authonty m mdustry are immense and 
only partially solved Commanding, deciding, and guidmg 
constitute a dif&cult task and mvolve a difficult techmque, 
in fact they presuppose an mnate talent Intelligence and 
practical ability have httle or nothing to do with it Honour- 
able behaviour, for example, seems an innate attnbute and 
IS mdependent of home influence or educational environ- 
ment Native talent plus a hberal mmd is required m a 
leader, but trammg wiU enable him to lead boldly and 
therefore more effectively 

Old methods of leadership survive A man may adopt 
a device here, a method there, and an idea from somewhere 
else, and think that by patchwork he can achieve aU that is 
required, but the true executive is receptive and adaptable, 
progressive, balanced, self-controUed and possessmg judg- 
ment and understandmg m human affairs To keep abreast 
of progress he absorbs and assimilates the best proved pnn- 
aples on which to base all his methods and work Unfortu- 
nately there is no mdex to leadership abflity, but there 
IS an acid test AU management problems are in the end 
subject to econoimc efficiency, the runnmg of a business at 
costs not greater than those of competitive concerns A 
manager must therefore have an understandmg of the 
conditions of success It is claimed here that the most 
vital factor is a thorough knowledge of types and tempera- 
ments, human relationships, and ways of handhng men 

Another reqmsite of a manager is a natural desue to 
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co-operate Without sympathetic understanding of the 
jobs and the men, responsibilities wiU not be equitably distn- 
buted A test of a good executive is the power to delegate 
In every managerial decision there are three stages, viz 
fact findmg, dehberation on the facts, and decidmg from 
the facts Each of these steps will be delegated, as the 
manager goes higher up the ladder of control 

To be successful, management must be capable of propa- 
gatmg or perpetuating itself by surroundmg itself with the 
correct type of staff to carry on its purposes and ideals The 
chief problem of dictatorship is the succession, and the same 
problem occurs m management For this reason mcreasmg 
attention is bemg given to trammg for management, which 
will be less wasteful than the old trial and error methods 
of selection The pnnciple of separate recniitment and 
trammg of managers may eventually be adopted, though 
it must be admitted that tests of character or temperament 
are still m their mfancy One thuig is certain however 
there is no best way to admmistrative competency, it 
varies from mdividual to individual Some young men 
show an mchnation to leadership at an early age, but the 
detection and appraisal of special aptitudes and the ascer- 
tamment of mdividual capacity is usually a difficult matter, 
best earned out from observation and study m a wide range 
of tasks 

FURTHER READING 

{a) I ndustnal Psychology Myers (Buttenvorth ) 

Modern Foremanshrp Burnham (Pitman ) 

(6) Industrial Psychology Viteles (Jonathan Cape ) 
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TAXATION AND NATIONAL INCOME 

The purposes of taxation are to raise funds for public 
purposes, to prohibit or regulate certain activities, and to 
equahze the distribution of wealth 
Taxes are raised either by the national or by the local 
authorities for expenditure of general benefit, such as on 
the roads, or of more particular benefit where no specific 
charge is practicable or desirable on the beneficiaries, such 
as education, or where reliefs are granted, such as poor 
rehef or industrial subsidies The earliest forms of taxation 
in this country were in fact levies for the king’s army and 
for the roads and poor rehef Broadly, then, taxes are 
compulsory contributions from persons for the rendenng 
of services for which no specific charge can be made 
Taxes designed to produce income are called revenue 
taxes, but if their mam purpose is to regulate or to prohibit, 
for mstance protective taxes on competitive imports, then 
they should not be very productive 
Taxation may also aim at equahzing mcomes by reducmg 
the higher mcomes m order to provide social services for 
those with low mcomes 

Taxed income is not lost, it does not constitute an im- 
poverishment of the nation as the spokesmen of highly 
taxed incomes would have it beheved , mstead it represents 
mcome apphed to public as opposed to private purposes 
The criterion for all revenue taxation is the social gam 
does the nation as a whole benefit or not by the transfer of 
the mcome to pubhc purposes? 


National Taxation 

The foUowmg table shows the mam sources of Govem- 
meivt revenue and the mam heads of expenditure It 
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also shows the increase m public expenditure since pre- 


National Budget 



1938-9 

1954-5 

Revenue ;£ma 
Inland Revenue Income Tax 

Surtax 

Estate, etc . Duties 

Stamps 

Other Inland Revenue 

National Defence Contribution 

Profits and Excess Profits Taxes 

335 9 

77 4 

I 6 
219 

1,893 0 

134 7 

187 9 

75 1 

I 3 

249 3 

Customs 

Excise 

5203 

2263 

1142 

2,541 3 

771 6 

Motor Vehicles Duties 

Post Office Net Receipt 

Miscellaneous 

3405 

356 

109 

199 

I 871 6 
790 

5 I 

240 9 

Total Ordinary Revenue 

Add Special borrowing for defence 

9272 

128 0 

4.737 9 

Expenditure lm.ii 
National Debt Interest and Service 

Other Consohdated Fund 

1.055 2 

2300 

143 

569 7 

95 I 

Defence 

Civil Expenditure 

2443 

4233 

664 8 

2 2^ 0 

Total Expenditure 

1.068 0 

4.304 7 

Surplus ( + ) or Deficit (— ) 

- 128 

+ 433 2 


National Income 

The National Income is the income of the nation as a 
whole and is not to be confused with the National Budget 
or income of the State as shown m the above table When 
figures of national mcome are compared it is important to 
note that the definitions of income are the same The best 
measure of national mcome is the value of home production 
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at market pnces after allowing for depreciation and for in- 
direct taxes (both of winch inflate market prices), thus 
representing the whole volume of what is produced, “^the 
total national product 


NATIONAL INCOME AND EXPENDITURE 



1938 

1953 

I National Income — ^total national product 

^mn 

4,604 

imn 

Add allowances for taxes on expenditure and 
subsidies 

961 

2,015 

Less surplus pf exports and income received 
from abroad 

55 

127 

a Gross National mcome from all sources at 
market prices 

5,620 

16,684 

Distributed as follows — 

Ifl) Expenditure on private consumption 

4,072 

11,076 

(6) Private investment 

711 

2,534 

\c] Goveinment expenditure 

837 

3,074 


SOCIAL SERVICES 


Expbnditure 1936-7 Receipts 



Parlia- 

mentary 

Votes 

Ratos 

and 

Block 

Grants 

Other 

Sources 

eg 

Contribu- 

Unemployment 

86 3 

63 5 


43 5 

Health Insurance 

398 

7 5 


360 

Pensions Old Age 

448 

448 



Widows 

45 4 

15 0 


159 

Education 

1152 

542 

51 9 

9 I 

Housmg 

438 

16 3 

42 

23 3 

Poor Relief 

51 5 

5 4 

42 5 

36 

Health 

27 8 

07 

24 I 

32 


4546 

207 4 

122 7 

1346 

War Pensions 

39 5 

39 5 




494 I 

246 9 
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Social Services 

Civil expenditure is largely for social services These 
are financed partly by the central Government out of the 
proceeds of national taxation either m the form of alloca- 
tions to specific purposes or of block grants to local author- 
ities for the latter to allocate at their discretion Further 
sums are raised by the local authorities through rates — on 
the prmciple that matters of purely local concern should 
be financed locally — and finally the potential beneficiaries 
usually contribute a considerable proportion The table 
on p 288 shows the sources of mcome for the various services 
together with the amounts expended Wliere annual 
expenditure is variable, as for unemployment benefits, 
funds are accumulated m years of low expenditure to be 
drawn upon at other times 

Taxes Direct and Indirect 

Taxes may be direct or mdirect Direct taxation is 
imposed immediately on persons whom it is desired and 
mtended should pay for example, mcome tax The impact 
of the tax, that is, the income at which it strikes, is here the 
same as its mcidence, the mcome which ultunately bears 
the tax 

Indirect taxation is levied on certam commodities, and it 
IS anticipated that the person taxed will mdemmfy himself 
at the expense of another, the ultunate consumer It has 
the advantages that it is difficult of evasion, and the burden 
IS not felt (hrectly Moreover, payment may be made at 
convenient times, and a means of taxmg small incomes is 
provided Indirect taxation tends to cause a dislocation 
and diversion of trade from the course it would otherwise 
pursue, in practice, however, the disturbance is dimin- 
ished by applying taxes only to commodities tor which the 
demand is largely melastic 

Indirect taxes used to consist mainly of excise duties, 
but smce the change m this country's fiscal pohcy m 1932, 
customs duties, which are older than mtemal duties, 'have 



288 


ENGINEERING ECONoSlICS 


contnbuted more largely to revenue If duties are really 
protective they cannot, of course, produce revenue, but 
may be justified in assistmg rising mdustries or keepmg out 
dumped goods Customs duties fall on consumers it is 
difficult, if not impossible, to shift them on to the exporters 
Indirect taxation is the principal form of taxation on low 


CUSTOMS AND EXCISE 


Sources or Revenue I 

Revenue 

April, 1954- 
March, 1955 

Spirits, Beer and Wine 

i mn 

390 

Tea, Cocoa, Sugar, CoSee, Dried Fruit 

14 

Tobacco, Matches and Lighters 

663 

Hydrocarbon Oils 

305 

Entertainment 


Liquor Licences and other 

6 

Purchase Tax 

342 

Betting 

29 

Total Revenue Duties 

1,790 

Protective Duties' 

81 

Total Customs and Excise 

1,871 

Add Motor Vehicle Duties 

70 


1.950 


1 Includiag Duties under Import Duties Act, 1932 (over 75 per 
cent), Ottawa Duties (1933) , McKenna Duties (1915) , silk duties, 


SOURCES OF TAXATION 



Direct 

Indirect' 

1913-14 

;£mn 

78 


£mn 

85 

% 

52 2 

1929-30 

377 

556 

300 

444 

1936-37 


51 I 

383 

489 

1937-38 

447 

53 2 

394 


1938-39 

499 

556 i 

397 

444 

1945-55 

2,467 

55 0 

2,025 

450 


1 Customs and Excise, Motor Vehicles, Stamps 
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incomes and is levied mainly on articles of wide consumption 
to ensure wide contribution At the same time this form of 
taxation is the least equitable smce it falls most heavily, 
in a relative sense, on the lowest incomes and has no relation 
to capacity of the taxpayer to bear the burden 

The preceding tables show the mam sources of mdirect 
revenue and compare the relative importance of direct and 
indirect taxation in the British fiscal system 

Principles of Taxation 

The precise allocation of the burden of taxation neces- 
sarily depends on the mterests which dommate a govern- 
ment Whether taxation should be borne mamly by the 
higher mcomes, who are not thereby deprived of necessities, 
or whether it should be shared by all classes even if this 
means that the lower mcome groups have to forgo necessi- 
ties, IS not a question to be decided academically but 
practically accordmg to the pohtical and social views of 
the government responsible The foUowmg pnnciples, 
subject to mterpretation are, however, generally accepted, 
that taxation should be equal, certam, timely and econom- 
ical to collect (the "four canons" of Adam Smith laid 
down m his Wealth of Nations) We may consider them m 
the reverse order The prmciple of economy in tax collec- 
tion is generally conceded, for the State will benefit httle 
if the tax is expensive to collect It has been estimated 
that the revenue of Great Bntam costs about 4 per cent to 
collect, and stands mtemational comparison very favour- 
ably Obviously, taxation should retard production and 
consumption as httle as possible, and as a rule should not 
be imposed on commodities with an elastic demand A tax 
may obstruct mdustry and cause unemployment, m which 
case it can hardly be considered economical Productive- 
ness, however, covers a multitude of sms, successful admm- 
istration of the State bemg the mam object 
The prmciple of timehness or convemence is to the 
effect that taxes should be so selected and arranged m* time 
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and manner of collection as to disturb as little as possible 
both producer and consumer For the payment of customs 
and excise duties bonded warehouses were established to 
secure the mmimum inconvenience The principle involves 
taxing goods as shortly as possible before they are con- 
sumed, e g commodities at the time of their purchase, and 
taxmg contracts and legacies at the time of their exe- 
cution Levying a tax at the source of mcome is also 
advocated on the grounds of convenience 
The pnnciple of clearness or certainty intimates that 
the form, quantity, and manner of payment of the tax 
should be clear and plain to the contributor In other 
words, there must be no confusion as to what, why, and 
when he must pay Clearness is also important from the 
pomt of view of knowmg exactly how much the imposition 
of a tax may be expected to raise The Budget system 
IS conducive to clearness owmg to the discussion and 
publicity given to every detail 
The principle of equahty of taxation is subject to various 
interpretations Do we mean equality m amount, per- 
centage, or m sacrifice ? The ideal to aim at is, of course, 
that each contributor is left m the same relative position 
as before , m other words, that there should be propor- 
tional real sacrifice among taxpayers This prmciple is 
sometimes referred to as the faculty theory, which is to the 
effect that a person should pay taxes m proportion to his 
power to do so An attempt at equality of sacrifice is 
made by the introduction of progressive taxation, though 
it IS on somewhat arbitrary hnes, and it must be remem- 
bered that in estimating the progressiveness of taxation 
we should consider the system as a whole rather than a 
specific tax We have also seen that proportional sacrifices 
of money mcome are not equivalent to sacrifices of the 
utihty of mcome As a person’s clear net income mcreases, 
therefore, the rate of taxation should also be mcreased 
Consumption made possible by small incomes is the more 
important socially 
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Tendencies in Taxation 

^ desirable feature m taxation is elasticity , that is to say, 
it IS extremely useful from the Government point of view 
to devise taxes, the 5ueld of which may be increased or 
dimmished withm hmits by simply raismg or lowermg 
the rates An example is the income tax, which, ongm- 
ally imposed to help finance the Napoleomc wars, was 
resuscitated because of the exhaustion of the elasticity of 
taxes on commodities 

Modern tendencies m taxation embody ideas of social 
reform and tend to accept the pnnciple of taxation m 
proportion to abihty to pay Not only is increased revenue 
raised by graduated mcome tax and surtax and the taxa- 
tion of unearned mcome (since 1907 unearned income has 
home slightly more tax than earned mcome though the 
difference is only felt in the middle mcome grades), but it is 
considered nght to grant rehef for family obhgations and, 
to mdustry, on the ground of depression, and transfer the 
burden to consumers of luxury commodities 

Progressive taxation may be applied m vanous ways, but 
its productiveness must not be over-estimated There is a 
danger of penahzmg savmgs and arrestmg the expansion 
of mdustry Here agam the social gain must be the criterion 
of policy If the purpose for which the taxation is required 
IS more important than additions to capital assets then the 
taxation is justified Similarly, while heavy taxation 
might discourage production m tune of peace, m time of 
war it may be a desuable method of transferring pro- 
duction from peace to war mdustnes 

Unearned mcrement may be defined as the mcrease 
m the value of things due to improvement of social con- 
ditions and progress It is considered equitable that rates 
and taxes should be so devised that property increased 
in value by social improvements should bear part of the 
expense of these improvements This is attamed by 
penodic revision of assessable values 
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Incidence of Taxation 

Incidence refers to where the burden of a tax finally falls 
The effect of a tax m reducing consumption will depend 
upon the extent to which the tax is passed on to the con- 
sumer, which in turn will depend partly on the elasticity 
of demand and partly on the conditions of supply, whether 
the commodity is produced under increasmg, constant, or 
decreasmg returns The tax is more easily passed on by a 
monopoly than by competitive producers, though m prac- 
tice producers, however competitive, usually unite on such 
a question of policy 

Taxes on property are probably the oldest They involve, 
however, the disadvantage of the declaration or valuation 
of property A tax on property m the form of shares lies 
where it falls , m the case of real property it is probably 
passed on Taxation of land falls on the owner, of house 
property on the tenant, of busmess on the consumer of the 
commodities or utihties produced therem 

As previously mentioned, customs duties are much older 
than internal duties Import duties are usually shifted on 
to the consumer, as they are intended to be, and it will be 
seen that then general effect will be to reduce imports, and 
therefore, under certain circumstances, exports Home 
industries will, however, be encouraged Prices have to 
cover the home producers’ costs, so that m general the 
duties will be paid m whole or in part by the country impos- 
mg them The broad effect is to lessen the relative advan- 
tages of mtemational trade 

As a rule, mterference with profits receives no support 
from mdustry, but under the special conditions created by 
the war of 1914 a Corporation Profits Tax was introduced, 
which was assessable on the profits of hmited companies 
with certam exceptions The tax was repealed on the return 
to normal conditions, but m 1938-9, as a result first of 
rearmament and then of the war, new direct taxes on excess 
profits were agam mtroduced 

From the Report of the Committee on National Debt 
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and Taxation (issued in 1927), it appears that the incidence 
of the post-war increases of indirect taxation remained 
mainly on the wage-eammg consumers An analysis of the 
sources of tax revenue and the purposes to which it is 
apphed shows the extent to which wage-eammg consumers 
themselves pay for the benefits which they derive from 
State expenditure In 1935-6 the working class contributed 
one-third of total national and local taxation (£338 miUions 
against £685 miUions contributed by the well-to-do), while 
of the total expenditure £429 miUions was beneficial to the 
workmg-class, £263 milhons was beneficial to the well-to-do 
(National Debt mterest and highways), and £331 imlbons 
(mcludmg the cost of armaments as weE as of general 
admmistration) was not specifically allocated to one class 
or to the other, though it was borne by the well-to-do ^ 

Income Tax 

The mcome tax m this country was first estabhshed from 
1798 to 1816 as a war measure and reimposed in 1842 An 
important feature is the extensive use of taxation at the 
source, e g by deduction from dividends and other sums 
payable by companies or other busmess undertakmgs before 
they are passed on to shareholders or recipients At the 
begmnmg of last century, five schedules relatmg to mcome 
tax were introduced, which, with substantial modifications 
are still m force Schedule A refers to mcome from owner- 
ship of land, houses, and other property, statutory deduc- 
tions being made for repairs, mamtenance, and msurance , 
Schedule B relates to income m respect of land occupied , 
Schedule C to dividends from the pubhc revenue (e g 
Government stocks) , Schedule D covers profits from trade 
and manufacture, income from professions and vocations, 
mterest paid m full and profits of an uncertam value, 
income from Dommion and foreign mvestments and posses- 
sions, and miscellaneous profits Income tax under Schedule 
E IS charged on mcome derived from all employments, 
* National Income and Outlay Cohn Clark 
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whether under the Government, public bodies, companies, 
societies, firms, or mdividuals Income tax is an annual 
tax incorporated in the Finance Act passed each year by 
Parliament 

In 1943 a new principle was mtroduced m taxing wages 
and salaries, that of Pay As You Earn known as PAYE 
The law on this was codified m the Income Tax Act, 1952, 
which required employers to make, on behalf of the Inland 
Revenue, tax deductions from wages and salaries 

Broadly speakmg, mcome tax cannot be shifted by the 
person on whom it is laid, and is therefore a burden on the 
mdustry on the profits of which it is levied Taxes on 
company profits, however, can be passed on to consumers 
by a whole mdustry 

Burdensome Taxation 

Excessive taxation is said to discourage earning above a 
certain amount, dimmish the savmg of capital, impede 
mdustry and progress, and mcrease unemployment 

Whilst taxation makes a dram on the savings that supply 
fresh capital for mdustry, the Committee on National Debt 
and Taxation came to the conclusion that this argument 
could not stand by itself 

It should be remembered that sums raised m taxation 
do not disappear, but are spent by the State and return as 
mcome to State employees The question of taxation is 
not therefore one of private spendmg or mvestment versus 
taxation, but of pnvate spendmg versus pubhc spendmg 
When business men talk of the depressmg effects of taxation 
they are lookmg at the question from a personal viewpoint 
only, yet nevertheless high taxes may arouse such antag- 
onism that a strike of "capital” may result, le busmess 
men may withhold mvestment and hoard, and by mterrupt- 
mg the circulation of mcomes engmeer a trade depression 
to embarrass the government responsible for the taxation 
Both France and the United States provided illustrations 
of tMs between the wars 
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The Colwyn Committee {1927) investigated the question 
of the comparative burden of taxabon in different coun- 
tries, and concluded that the factor had affected British 
mdustry, but only m a minor way compared with more 
general difficulties They agreed, however, that the taxa- 
tion per head of population was much greater m this country 
than m any on the Contment, or in the United States 
According to data collected by the Board of Inland 
Revenue m 1924, the high rate of mcome tax following the 
1914-18 war did not mvolve a diminution m the provision 
of reserves of public companies The undistributed profits 
of a public company are now, however, hable to some tax 
and this obviously reduces the funds which can be re- 
mvested m capital assets 

Death duties, taxes on capital used for general expen- 
diture, are not destructive of capital as is sometimes sug- 
gested No real wealth is destroyed when estates are taxed, 
though part of the original estate wiU be sold to pay the 
duties Transfer of wealth and not the destruction of wealth 
IS all that occurs, while moreover if the State did not obtam 
its revenue from death duties it would have to obtam it 
by taxes on mcomes All taxes interfere with either private 
spending or savmg and it makes no difference what the 
basis of the tax is, whether mcome or capital , in aU cases 
spendmg power is transferred from mdividuals to the State 

State Assistance to Industry 
In recent years the prmciple has been adopted of applymg 
the proceeds of national taxation to assist a depressed or 
struggling mdustry The table on p 296 mdicates the sums 
voted by Parhament for the purpose before the late wax 
This does not, however, show the whole amount of assist- 
ance which may be apphed m a number of mdirect ways 
For instance the sugar-beet mdustry which received a direct 
£21 millions m 1938-9 also had a revenue advantage over 
taxed imported sugar worth some £ 2 ^£z miUions The 
od from coal mdustry paid no duty on its output and thus 
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cost the Exchequer some £3! millions Shippmg and ship- 
buildmg were scheduled for assistauce m 1939 to the extent 
STATE ASSISTANCE TO INDUSTRY 



Average Annual 
Payments 
April, 1934- 
March, 1939 

Actual 

1938-9 

Agnculture (excl Wheat Levy) 

;£mn 

8 12 

£nm 

964 

Hamnga 

0 032 


Civil Aviation 

I 16 

2 67 

Shippmg (1935-7) 

20 



II 31 

1233 

Wheat Levy 

(1934-8) 

(1937-8) 


40 

2 0 


of some millions per annum The Wheat Levy which 
was paid to home growers was raised by a special tax on all 
flour Today agriculture remains the chief beneficiary of 
State subsidy to the tune of some £200 imUions per annum 

Taxation or Borrowing 

Should capital expenditure be financed out of taxation 
or by loans? A busmess would borrow money for capital 
development and repay — or write off the asset and build up 
an eqmvalent leserve — over a period But the State, 
because its total expenditure is vast, prefers to write off 
capital expenditure as it is mcurred and raise the money by 
taxation Moreover the State is concerned with the pressure 
on the total national resources , if it makes capital mvest- 
ment (whether m railways, housmg or amiaments) it is 
usmg resources which might otherwise have gone for 
pnvate spendmg or mvestment and considers that the 
money must accordmgly be a charge against current 
national mcome 

The burden of war borrowmg may be seen by a compari- 
son of the State (or National) debt at the beginnmg of the 
last War and of the present In 1913-14 the debt was £650 
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millions and it cost the taxpayer £19 3 millions m interest , 
in 1938-9 the debt was £8166 milhons and the interest 
charge ;^2i6 8 millions, in 1954-55 the figures were re- 
spectively ;£26,75 o millions and £570 millions 

Local Taxation 

Local taxation is, of course, raised by local govemmg 
bodies, though contributions are made to local expenditure 
from central taxation In considering local burdens 
the same general prmaples apply Local revenues are, 
however, sometimes assisted by trade and busmess earned 
on by the local authonties, as m transport undertakings 
Every year the financial officials of the local authonties 
estimate their needs, and rates are imposed on the rateable 
value of the area It is assumed that the annual value of 
the property occupied is an mdex of the financial strength 
of the occupier, but this is not always the case Considera- 
tion of the abdity to pay does not anse and great inequali- 
ties and anomahes exist In the more heavily rated districts 
rates constitute a burden which it may be difficult to pass 
on to the consumer As depression in a distnct mcreases, 
the hability due to unemployment and other causes becomes 
heavier Thus the worst hit mdustnes are subject to the 
greatest deterrents The old system failed in eqmty 
The Local Government Act, 1929, provided for the total 
exemption of agricultural land and buildmgs from rates, 
and partial relief from rates m respect of mdustnal and 
freight-transport enterprises 

Briefly, the immediate consequence of the measure was 
to give to mdustry a bonus m the aggregate of approxi- 
mately £26,000,000 yearly The rehef from local rates to 
the engmeenng mdustry, mcludmg marme engmeermg, was 
from £2,000,000 to £2,500,000 

Taxes Paid by a Trade or Business 
We may now consider the taxes ordmardy paid 'by a 
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trade or business The taxes of an important mdustnal 
undertaking are the followmg — ^ 

Local Rates and Taxes 
National Insurance Contributions 
Income Tax, Schedule A Assessment 
Income Tax, Schedule D Assessment 
The rates are fixed by the local authonties m ad- 
vance of the finanaal year National Insurance has been 
discussed m a previous chapter 
The prevailmg taxation is to be found in the Finance Act 
of the year As we have seen, Schedule A assessment is the 
landlord’s tax It is paid by the occupier of the premises, 
who, if a tenant, deducts it from the next payment of rent 
Schedule D assessment is the tax on profits More than half 
the revenue from mcome tax is said to be obtained under 
this headmg It should be noted that mcome liable to 
taxation is not necessarily the same as net profits, smce the 
business and the tax authorities may have different ideas 
on the expenses which it is allowable to deduct from gross 
profits 


Assessment of Business Premises 
The pnncipal assessments of business premises may be 
divided mto real estate and machmery The gross value 
foi latmg purposes is defined by the Rating and Valua- 
tion Act, 1925, as "the rent at which an hereditament 
might reasonably be expected to let from year to year, 
if the tenant undertook to pay all usual tenant’s rates and 
taxes, and if the landlord undertook to bear the repairs and 
msurance and other expenses necessary to maintain the 
hereditament m a state to command that rent ' ’ For the net 
assessment a sum representmg the average annual cost of 
such repairs, msurance, and other expenses is deducted 
from the gross assessment Wxthm the Admmistrative 
County of London the basis of assessment for property tax 
(Schedule A) is the same as for rates Outside London the 
basisls the " rack rent,” which, although defined somewhat 
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differently, has in practice a similar meanmg to the gross 
value under the Rating and Valuation Act The allowance 
for Tepairs, msurance, and maintenance vanes from one 
quarter to one-eighth as the gross value mcreases Land 
tax IS assessed on a difterent basis, but is often dependent 
on the property tax assessment The annual value of 
property, if not the rent actually paid by a tenant, is 
estimated as the highest rent which could be obtamed 
for it by any person who is wdling to become the tenant 
If occupied by the owners, and there is no comparable 
property, a h5rpothetical rental value must be calculated 
The special expenence of valuers skilled in this kind of 
work is, of course, necessary, but an equitable method 
is to take the value of the land and bmldmgs and cal- 
culate a leasonable aimual return on the mvestment 
of this capital sum Special difficulties arise if the factory 
is only suitable for one speciahzed trade, as the prospective 
rent might be much lowered 
Since 1955 provision has been made for all premises 
throughout the country to he valued for latmg by the 
Inland Revenue authonties in an attempt to msure equity 
among all ratepayers 

Assessment of Machinery 
The allowance for depreciation by wear and tear of 
machinery is the only exception to the general rule of 
grantmg no allowance, m assessmg mcome tax, for the 
wastage of assets m the course of trade In this special 
case, the allowance may not exceed the actual cost of the 
machmery plus subsequent improvements, less residual 
value, and is usually estimated as a percentage of the 
dimmishmg value When obsolete machinery is replaced, 
an allowance is made for the difference between its sellmg 
value and the portion of its cost price not covered by 
depreciation allowances The importance of this subject in 
allowmg industry to keep up to date by mtroducmg modern 
machmery needs no emphasis Special attention is -given 
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to it in the United States, wheie the Government adopts 
the policy of assisting progressive manufacturers 

Taxation pohcy m the matter of allowances for deprecia- 
tion IS affected by the Government’s attitude towards new 
investment Investment m particular groups of mdustry 
can be encouraged by giving larger allowances than m other 
groups, or overall investment can be discouraged by re- 
movmg allowances For example, for one period after the 
war no “mitial allowances” were granted the “mitial 
allowance” is the amount which a firm may write off on 
acquisition of the machmery m question, m addition to the 
agreed annual rate, before making any percentage deduc- 
tions m subsequent year Subsequently in order to encour- 
age mvestment a very high initial allowance was given, for 
example, on a machme costmg £ioo an allowance of 20 per 
cent would be given m addition to an annual rate which 
might also be 20 per cent This meant that a firm could 
write off 40 per cent of the cost of the machme m the first 
year and thereafter 20 per cent for each of four years, 
raakmg a total write-off of 120 per cent which may be 
charged against profits These mitial allowances do not 
reduce the cost of the machme to the firm but they do 
enable the cost to be wntten off far more quickly than 
otherwise and to pay for at least part of the machme out of 
reduced taxation 

For determmmg the assessment of machinery the 
Rating and Valuation Act, 1925, now apphes, and the same 
basis will be adhered to for property tax assessment It 
effected some long-needed improvements and afforded a 
measure of rehef to industry In the case of busmess prem- 
ises other than those expressly excluded, such as railway, 
gas, water, electricity, and tramway imdertakmgs, the 
plant and machmeiy set out m the Thurd Schedule of the 
Act are to be valued for ratmg purposes The specified 
plant and machmery are divided into the four foUowmg 
classes — 

I That used or intended for (a) the generation, storage. 
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primary transformation or mam transmission of power 
m or on the hereditament, {b) the heating, cooling, 
ventilating, hghtmg, drammg, or supplying of water to the 
land or buildings of which the hereditament consists, or the 
protectmg of the hereditament from fire 

2 Lifts mainly used for passengers 

3 Railway and tramway lines and tracks 

4 Such parts of plant and machmery as are in the 
nature of a building or structure, including bl^t furnaces, 
gas holders, coke ovens, cupolas, water towers, and tar- 
distiUing plants 

All other items of machinery and plant are exempt 
A committee was appointed by the Minister of Health to 
prepare a statement settmg out in detail all machmery and 
plant considered to fall withm the classes I to 4 above This 
schedule is set out m the Plant and Machinery (Valuation 
for Ratmg) Order, 1927 It should be home in mind that 
plant of the nature covered by the schedule, which is 
mainly used in connection with trade processes or secondary 
transformation, cannot be properly deemed a part of the 
hereditament Thus, plant which is used for the purpose o , 
and m connection with, manufacturmg processes for heatmg, 
ventilating, hghtmg, and protection from fire is not rendered 
rateable The Act directs Rating Authorities, who are now 
the Councils of Boroughs, Urban and Rural Districts, to 
brmg m a new valuation list qumquennially A pro es 
sional valuer is usually appointed to deal with the more 
important manufacturing premises 

It Will be seen that the net annual value for ratmg 
purposes represents the utihty value of the land, bud ngs, 
and plant Consideration must be given to ^ ^ 

of machinery to fulfil its functions economically, the 
suitability of the site and the suitability of the bm ngs 
These and the prospects of the near future would greatly 
affect the mmd of a hypothetical tenant iv o ew 
his business in determmmg the rent which e wou 
pay 
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CHAPTER XVI 


INSURANCE 

The term insurance is applied to those risks which are 
contingent m their nature, such as fire, accident, and 
marine losses Assurance has reference to events which are 
certain to happen, and is almost exclusively applied to 
life nsks 

Insurance is a system of distnbutmg the losses from 
unforeseen happenings It does not actually avoid loss, 
for under the law of averages losses are bound to be 
sustained, but to whom they wdl occur is not determinable 
Insurance spreads the loss and protects the individuals 
from disaster No business man can afford to neglect its 
advantages and safeguards The contribution of msurance 
premiums constitutes a common fund from which losses 
are paid The underwnters or companies collect from all, 
and compensate the unfortunate mmonty The fact of 
msurance encourages the use of safeguards, and fosters 
research m methods of waste prevention 

The cost of insurance depends, of course, to some extent, 
on the probabihty of the contmgency msured agamst 
happenmg Insurance is at the very root of modem busi- 
ness, for commerce is founded on credit and credit is founded 
on commerce The fortimes of merchants are exposed to 
perils of the sea, or consist of stocks of goods which may be 
destroyed by fire Without msurance these merchants 
could not look to the banks to finance their trade Factories 
and their contents may be destroyed by fiire m a few hours 
How many mvestors would entrust them money to manu- 
facturers if the latter could not msure against this con- 
tmgency? Without msurance many traders would be faced 
by rum through some accident beyond their control If 
the success of a busmess depended on the hfe ,of an 
303 



engine:^king economics 


individual, investments m that business ivould be difficult 
to obtain if his life could not be msured 

Contracts of Indemnity 

Insurance may be defined as a contract to secure pa3Tnent 
against a loss which may arise on the happemng of some 
event, that is, to place the msured m the same position as 
he was before the loss An insurance pohcy is the docu- 
ment embod5ung the contract between msurer and insured 
Under such a contract a person or company agrees, in con- 
sideration of receiving a senes of payments called pre- 
miums, to pay a larger sum if a certam event happens 
Without consideration no contract anses The intention 
is to compensate the msured person for any damage suffered 
owmg to the occurrence of the event msured against It 
results m practice m an arrangement by which a loss, 
mstead of bemg borne by one person, is spread over a large 
number Insurance enables a man to protect himself from 
loss from events beyond his control, and thus gives secunty 
in trade and is to the pubhc benefit It should be distin- 
guished from wagers or agreements based on speculation, 
which are unenforceable, though in practice great difficulty 
IS sometimes found in drawing this distinction 

Contracts of insurance are ubernmae fidei, that is, must 
be made in the utmost good faith, and every material fact 
must be disclosed to the msurer Misrepresentation wiU 
render the policy void 

A person cannot take out a valid policy of insurance 
unless he has an " insurable,” which ordmanly means 
pecumary, interest m the subject-matter In other words, 
if the party is insurmg agamst the happening of an event, 
he must be m such a position that if the event does 
. happen he will suffer a loss , if the event does not happen, 
he will, of course, remam m status quo A contract of 
msurance cannot be transferred except with the consent of 
the insurers 

Almost any nsk to which man is hable may be msured 
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against, e g burglary risk, personal accident, disease and 
sickness, infidelity of employees, commercial credit nsks, 
loss'* of rent, loss of profit, cash m transit, contmgency 
insurance, and so on, but the three most common varieties 
are life, fire, and manne insurance 

There is an important prmciple in connection with 
insurance, called subrogation, arising out of the fact that 
insurance is a contract to indemnify This doctrine is to 
the effect that when the insurance company has paid 
to the insured the amount of the loss, it immediately 
becomes entitled to all rights of action agamst third parties 
and to recover from him anything he may have received as 
compensation from others 

Life Assurance 

Life assurance attained an early popularity Its mam 
object IS to secure to those who are dependent on the 
assured payment of a sum of money at his death With 
an endowment pohcy the payment is either at death of 
the assured or at a fixed date A creditor has an insurable 
interest m the life of his debtor to the amount of the debt, 
and a servant engaged at a definite salary for a number 
of years has an interest in the hfe of his employer to the 
extent of the unexpired portion of his service To a 
busmess man a hfe assurance pohcy is very useful It 
may be used as security for money advanced to the 
assured The terms of a partnership agreement often pro- 
vide that on the death of a partner the capital he has put 
mto a business shall be paid out m full immediately This 
may prove very mconvement to the survivors, and it is 
usual to effect a jomt hfe assurance payable on the occur- 
rence of the first death There are, of course, a number of 
difficulties which may arise, but the msurance companies 
are prepared to devise equitable arrangements A hfe 
assurance policy may be taken out by a banker who has 
made advances to a borrower agamst securities which may 
prove of no value if the latter dies before the loan is rqpaid 
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Fire Insurance 

Fire insurance is a contract by which the insurance 
company undertakes to indemnify the insured against a 
fire happening within an agreed period The msured person 
must be in a position that he incurs loss should the burning 
occur As apphed to fire insurance, the principle of in- 
demnity implies that the insured cannot recover from the 
insurer any sum greater than that which represents the 
actual loss sustamed The preimums reqmred to insure a 
particular bmlding or contents depend on tlie probabihty 
of fire, into which many factors enter, such as the situation, 
the materials of construction, the condibon of electric 
winng, the nature of the busmess, and the use of approved 
preventive apphances, e g alarms, sprinklers, chemical 
extinguishers, and fireproof doors It is interesting to 
note that fire brigades were due originally to the existence 
of insurance ofifices Fire msurance led to the study of 
methods of construebon tending to minimize risks, and in 
this and other ways has tended to reduce the losses 
expenenced 

As regards the practical aspect of insurance, there is no 
difficulty, nowadays, in getting m touch with an insurance 
broker or an insurance company Of the latter the mutual 
form of organization tends to mcrease, the msured paymg 
the premiums and also sharing in the profits The first 
thing to do in taking out a policy is to complete a proposal 
form, giving the vanous particulars asked for In the case 
of fire insurance, for example, details of the building or 
other property to be insured must be included The 
contract itself is not completed until the first prermum has 
been remitted Usually, before accepting a fire msurance 
risk, the company has the premises mspected by its 
surveyor He then deterimnes what discount, if any, 
can be allowed for special types of construction, the 
provision of fire-extinguishing apphances or supenor 
heatmg arrangements The pohey enumerates the con- 
ditions under which it is issued, and may place ceitain 
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restrictions on the insured person The amount of in- 
surance may offer some dif&culty, as the book value of 
buildmgs, plant, etc , shown m the balance sheet, may 
mean nothing A careful computation of the nsk is 
essential 

It IS safest to take the insurable value as the cost of 
replacement, or the market value Separate pohcies should 
be talcen out on buddings and fixtures, machmery and 
accessones, stock and matenals, patterns, and so on 
When insuring stock a floatmg pohcy is sometimes taken 
out to cover loss in any or all of the places where it may be 
stored If the total value at risk exceeds the sum msured, 
the condition of average comes mto force This means that 
the msured can only recover a proportion of the loss, viz 
the ratio of the amount msured to the total value at the 
time of the loss It should be noted that m the case of fire, 
expenses mcurred in protecting the property from further 
damage become a proper charge additional to the loss 

Bntish fare msurance has grown to enormous proportions, 
mcludmg a great deal of foreign busmess, which mdicates 
the importance attachmg to British credit 

Machinery Insurance 

Engmeenng msurance is usually considered to refer to 
Insurance covermg hazards to mechamcal structures used 
m the generation of power, and dates back to the middle 
of the nineteenth century The premium covers loss or 
damage, including m]unes, repaus 01 replacements, and 
penodic inspection and reports by engmeer surveyors 
Its advantages are that it mmimizes sudden and unexpected 
breakdowns, mefficiency m the operation of machmery, 
heavy claims, and the mconvenience of financial loss It is 
transacted by most of the composite insurance compames, 
which have set up special engmeermg departments or have 
continued one or other of the speaahst msurance companies 
which they have acquired Every class of boiler, steam or 
electnc generator, and machmery dnven thereby, may be 
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insured against breakdoAvn Steam boiler insurance is 
taken out with a view to being mdemnified against damage 
to boders and other property caused by explosion, &nd 
resulting damage to persons Legal enactments relatmg to 
boiler insurance are to be found in the Boiler Explosions 
Acts, 1882 and 1890, the Factory Act, 1901, the Coal Mines 
Act, 1911, and Dock Regulations, 1935 There are certain 
occurrences for which the insurance company may not be 
held responsible, as, for example, collapse of supporting 
structures, but the terms are clearly set forth in the policy 
Boders are mspected penodically by the company’s en- 
gineers, and their requirements must be earned out Safe 
boder pressures are also stated The same form of protec- 
tion may be obtained agamst damage from the burstmg of 
fly-wheels When these are insured, safe maximum speeds 
are laid down 

Reference may be made to the Manchester Steam Users’ 
Association, which was estabhshed by Houldsworth, 
Fairbaim and Whitworth m 1854 Its objects are the 
prevention of steam boder explosions and the attainment 
of economy in the apphcation of steam An mterestmg 
memorandum is published yearly by the chief engineer 
There are a number of companies engaged in this type 
of insurance, of which the foUowmg may be referred 
to as illustrations The British Engme Boiler and Elec- 
tncal Insurance Co , Ltd , undertakes the msuiance of 
motors and vessels under pressure agamst explosion and 
collapse, also agamst damage due to leakage of heating 
installations Other plant which may be covered includes 
items hke pipmg, radiators, and so on The msured may 
be mdemnified agamst time loss, due to the happening of 
the events msured agamst 

The National Boder and General Insurance Company, 
formed m 1864, undertakes the mspection and insurance of 
steam boders, steam vessels, economizers, feed water 
heaters, steam pipes, steam engmes and turbines, gas and 
od engmes, dynamos, electric motors, etc Lifts and hoists 
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inspection is also earned out The chief engineer of the 
company has issued an interesting booklet on the workmg 
of steam boilers The Vulcan Boiler and General Insurance 
Co , Ltd , founded m 1859, also insures boilers, engines, 
electneal machmes and lifts, power gas plants, and so on 
The necessity for adequate insurance of the type under 
consideration is illustrated by the fact that one steam 
engme in ten is said to break down every year Each insur- 
ance company employs a staff of engineers, who give advice 
to the insured on all engineering questions, one of the 
many advantages such companies ofier 
Pohcies are usually taken out separately for (i) boilers, 
(a) engines, (3) hfts, hoists and cranes, {4) electrical 
machinery The proposal forms must be carefully studied, 
particularly as regards conditions and exceptions If the 
insured wishes to cover parts of machinery or contingencies 
not mcluded m the policy, these can usually be added as 
endorsements on pa5nnent of additional premiums Certain 
risks are, however, considered undesirable by the insurance 
companies, such as electneal plants in chenucal works, 
rolling mdl engines and so on The rating or assessment 
for premiums depends, of course, on the machinery under 
consideration, such as evaporative capacity for water-tube 
boilers and diameter of cylinder, number of cyhnders 
and revolutions per minute for engmes Reference should 
be made to the Reports of the Chief Factory Inspector, 
which analyse breakdowns m machmery durmg the past 
year 

Insurance Against Consequential Loss — Commercial 
Vehicle and Accident Insurance 
If property is destroyed by fire or otherwise, the loss 
mvolved is not only a material one, but mcludes loss of rent 
and loss of profit owing to the owner bemg unable to occupy 
his factory or utihze his stores or stock of finished goods 
There may be, in fact, a senous loss from interruption of 
busmess This consequential loss may be msured agamst. 
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though it presents some difficulties , for example, if books 
have to be exammed to determine profit, the settlement may 
be long drawn out Usually it is agreed to pay a percentage 
of the shortage m turnover compared with the previous 
year’s figures Loss of profit and standmg charges, which 
contmue even when work ceases altogether, are generally 
insured agamst together Loss of rent, sustamed by either 
a tenant or a landlord, may also be msured agamst, though 
subject to special clauses 

As most manufacturmg firms have a number of com- 
mercial vehicles for distnbution of their products, motor- 
car msurance must not be overlooked It is customary 
to take out all-m or universal pohcies, covering theft, 
third party, and all other nsks 

Accident insurance, including workmen's compensation, 
has been considered in a previous chapter dealmg with 
legislation affecting factory owners It may be mentioned 
that m the United States and France mdustnal group 
insurance has been developed to a considerable extent 
In the former coimtry it is said to protect over five miUion 
employees It is claimed to improve industrial relations 
and lessen labour turnover 

Marine Insurance 

Marme msurance, which is mtimately bound up with 
trade and commerce, is the oldest form of insurance, and 
covers the special risks of sea transport which, as is well 
known, are greater than the correspondmg risks of land 
transport Exammation of a biU of ladmg, for example, 
shows a large number of risks for which the shipowners 
disclaim habihty There has thus ansen a special class of 
busmess m which responsibfiity for tire risks incidental to 
the transport of goods by sea, whilst m transit and m the 
warehouse is assumed in return for the payment of a con- 
sideration or premium The premium depends on the class 
of goods, the packmg, journey, vessel, and port facihties 
In a, contract of marine msurance the msurer agrees to 
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compensate the owner of a ship or cargo for complete or 
partial loss at sea, or, in more legal language, it is a contract 
for andemmty against loss acaumg to ship, cargo, freight, 
etc , durmg a voyage or voyages Any person mterested 
m a manne adventure has an insurable interest therem 
Obviously the contract is one requinng the utmost good 
faith, and every circumstance matenal to the nsk must 
be disclosed to the msurer 

Manne insurance has become technical and comphcated 
The nsks involved are very numerous and depend on the 
technicalities of navigation Obviously it is a highly 
specialized subject, which can only be referred to here m 
the barest outhne The employment of an msurance broker 
or an agent of an msurance company is general, as a highly 
specialized knowledge of market conditions, rulings, and 
rates makes the busmess of manne msurance contracts a 
matter for experts The law relatmg to manne insurance 
IS codified m the Manne Insurance Act, 1906 

Lloyd’s 

Lloyd’s is an association of underwnters or persons 
engaged in insurance Whilst the underwnters at first con- 
fined their activities to manne msurance, they now under- 
take every class except that of life assurance Lloyd’s 
was ongmally a coffee house datmg back to 1688, when 
merchants used to meet at Edward Lloyd’s m Tower Street 
This corporation now has offices m Leadenhall Street, 
its objects being defined m the Act of Incorporation, 1871, 
includmg the carrymg on of msurance by its members, 
not only manne but every class except life assurance, the 
protection of the mterests of its members, and the collec- 
tion, pubhcation, and diffusion of mformation on shippmg 
It has agents m nearly aU ports, who collect information 
with regard to shipping and supply it to the central estab- 
lishment for pubhcation All msurances at Lloyd’s are 
effected by brokers, who receive their remuneration from a 
reduction on the premiums The broker wntes on a '',?hp ” 
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the particulars of the msurance he desires to effect The 
usual contents of the slip are goods and value, name of ship, 
ports of loading and discharge, and special arrangements 
The broker having arranged the pnces per cent, the under- 
wnter notes on the shp the share of the insurance he will 
take up 

Lloyd’s as such does not carry on the busmess of marine 
insurance except through its individual members , that is, 
each individual is m the nature of a separate organization 
In other words, one can msure at Lloyd’s but not with 
Lloyd’s The slip is the basis of the contract of marme 
msurance, the general commercial practice bemg to recog- 
nize a memorandum of the terms imtialed by the under- 
writer as though it were the contract, but the pohcy must 
be duly executed 

Another document which must be noted is the cover 
note, which holds the owners covered till the msurance 
pohcy IS issued 

Insurance pohcies may be valued or unvalued, that is, 
the value is fixed and stated in the policy, or not stated, 
and remains a matter of assessment Policies may also be 
divided into voyage, time, and mixed 

A Lloyd’s S G manne insurance pohcy should be carefully 
studied As the context of the pohcy dates back to 1779, 
the style and language are antiquated On the other hand, 
the vanous phrases and clauses have by mercantile custom 
and legal interpretation come to possess exact meanings 
and effects On account of changed conditions many 
additional clauses are attached to the pohcy accordmg to 
the terms of the msurance 

A clause at the foot of the pohcy is known as the 
memorandum It prevents the msurers bemg hable on 
certain goods particularly subject to damage on a sea 
voyage In certain other classes of goods the underwater 
IS free of Lability, unless the damage exceeds a stated 
percentage It should be noted that a Lloyd’s pohcy is not 
a joint and several nsk 
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Average 

Two other highly technical matters relating to marine 
insm^nce may be mentioned, viz particular and general 
average A particular average loss is a partial loss caused 
by mantime penis insured against, and which is not a 
general average loss The loss remains where it falls, that 
is, on the owner of the damaged part A claim, therefore, 
anses m lespect of the damage sustained, in fact, the great 
ma]onty of claims come under particular average In 
nearly aU cases claims are settled by a skilled average 
adjuster No claim can be made on certam goods unless 
for an amount over 3 per cent, on others 5 per cent, and on 
others no claim at all can be made The measure of a 
partial average loss is the difference between the amount 
realized by the goods (say) in their damaged condition and 
the sum they would have reahzed if they had arnved sound 

General average is all losses or expenses which arise when 
the cargo or part of the ship is sacrificed for the general 
good It is usually an intentional loss to avoid danger or 
preserve the ship and cargo General average loss is borne 
proportionally by all interested General average claims 
are usually mixed up with particular average 

Marine Insurance Policies 

In marine msurance the busmess man is most particu- 
larly concerned with cargo nsks It is not usually necessary 
or desirable to take out a separate msurance for every 
transaction, it is preferable for contmuous tradmg to 
have permanent cover, 1 e msurance up to a stated amount, 
for all sendmgs while the cover remams open Such open 
cover is not an approved contract of insurance, but policies 
are issued incorporatmg by reference the terms and condi- 
tions thereof Sometimes a limit per shipment is agreed 
upon The shipper should bear in mmd the great importance 
of the valuation of the materials msured Valued policies 
are almost invanably the rule The value should be taken 
as the full value, mcludmg profit In the carnage of 
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goods by sea certain responsibilities must be assumed by 
the earner These are set out and defined in the Carnage 
of Goods by Sea Act, 1924 In the case of loss, hoM^ver, 
the cargo owner usually claims under the marme msurance 
pohey, and settlement, if necessary, with the shipowners 
occurs later, the insured’s remedies agamst the carrier being 
subrogated to the insurers Notice of loss or damage must, 
of course, be given by the insured withm the penod laid 
down by statute 

In makmg a claim notice is given to the underwater’s 
agent at once, who gives a certificate indicating the extent of 
the damage The insured then sends the agent’s certificate, 
survey particulars, the insurance pohey, copy of the invoice, 
and the captain’s protest to the insurers The latter are only 
liable for the ratio of the damaged to the sound value 

Insurance Companies 

Marme insurance pohcies may be taken out with a marme 
msurance company, and insurance may be effected without 
the intervention of a broker but through the agent of the 
company An msurance company is a large body hable for 
whatever it undertakes, but it often hedges by remsunng 
part of the nsk Remsurance and double msurance have 
come mto use owmg to the magnitude of modem marine 
adventures Some shippmg companies are their own 
insurers This is not, of course, the only example of pnvate 
msurance with the object of saving or reducing the insur- 
ance premiums The fund accumulated for this purpose 
must be mvested m readily realizable secunties Few 
busmesses can, however, carry the burden of accumulatmg 
a fund and pajung premiums to keep themselves covered 
m the meantime 

Companies may be divided into two classes, Tanff and 
Non-tanff, though this does not apply to life and marme 
insurance Most of the companies belong, however, to the 
Fire Offices Committee and the Accident Offices Associa- 
tion , These Tariff Associations fix the msurance rates 
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based on their combined experience The control of msur- 
ance by the Government is by means of the Insurance 
CoApanies Acts, which provide that the annual accounts 
of the msurancecompames must be presented m a prescrib ed 
form and accompanied by various returns 
Insurance compames may be either mutual, le the 
insured are the shareholders, and the profits are distnbuted 
between them as bonuses or reduced premiums, or pro- 
pnetary, 1 e the capital is subscribed by shareholders and 
the pohcy holders have no mterest except settlement of 
claims 

NOTES 

B/L Bill of Lading A statement of goods shipped, 

signed by the agent of the owner or the master 
of the ship, acknowledging receipt and pro- 
mismg to dehver safely at the place directed, 
dangers of the sea excepted 
F P A Free horn particular average 

W P A With particular average or all risks insured 

FOB Free on board (goods are at purchaser's nsk) 

C 1 f Cost insurance, freight (goods are at exporter’s 

nsk) 


FURTHER READING 

Industrial Assurance Organization and Routine R Dinnage 
and T Hills (Pitman ) 
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THE STATE IN INDUSTRY 

Until recent years the economic system depended largely 
on the uncontrolled forces of supply and demand to mam- 
tam the balance of industry Competitive capitalism has, 
however, for long been movmg more and more towards 
monopoly capitahsm Apart from combmes, other forms of 
monopoly such as trade associations, market-sharmg agree- 
ments and pnce-stabihzation agreements are the order of 
the day Combmation is a natural growth aimed to elimin- 
ate the worst features of competition from the producers’ 
pomt of view and it was accompamed duimg the depression 
years of the 1930’s by rationalization or the reorganization 
of whole mdustries with centralized control, e g m this 
country the iron and steel, chemical and cotton mdustnes 
Some mdustnes are either from their nature monopolies, 
or it may be considered m the national mterest that they 
should be monopolies Examples of the first are railways, 
gas, electncity and water undertakmgs, examples of the 
second are mland post, telegraph and telephone com- 
mumcations, broadcasting and overseas air communica- 
tions In these cases m order that the public mterest should 
be protected there was before the war a varymg degree of 
pubhc control, ranging from state ownership in the case of 
the Post Office, through the pubhc corporation (a company 
set up by the Government but not under its direct control) 
m the case of the BBC, to Statutory Control exercised 
over the broad activities of the pubhc utilities The mam 
■ controversies on the question of the extent of pubhc control 
ranged over this last group — the pubhc utdities, where it 
was widely held that there should be more unity of control 
(from the local or regional basis to the nabonal basis) and 
more oo-ordmation between similar services (as m transport) 

5*6 
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and that they should therefore come under state ownership, 
or at the least become pubhc corporations. 

But there are also reasons why the State may take an 
mcreasmg mterest m mdustiy m general [a) a war may 
necessitate centralized control of production m pursuance 
of a smgle national aim, (S) depression and lack of pro- 
fi-tabihty may oblige mdustry to impose a general degree of 
control on itself m order to rescue it from its cnsis , (c) pur- 
suance of the theories of sociahsm and nationalization may 
cause mdustry to be taken out of the hands of pnvate 
enterpnse and operated by the State representmg the 
general body of citizens 

We have seen that tremendous elasticity is possible m 
the manner m which pubhc control of mdustry is exercised 
the State may be owner and operator, or merely owner, or 
may neither own nor operate nor mterfere m the actual 
running of a busmess m any way save to control the t 3 ipe of 
product and the rate of output The essential feature, 
however, of State control is the power m the hands of the 
State to get mdustry to do what it wants the rest is a 
matter of form or of technique, power is the essential thmg 
But because power can often only be ensured through 
ownership, nationahzation (i e acquisition by the State) is 
favoured as the means of State control if the latter is required 
m peaceful and prosperous conditions as well as under the 
conditions (a) and (6) m the precedmg paragraph 

The pre-war Fascist States of Germany and Italy were 
examples under (6) above Each was essentially a monopoly 
of monopohes, that is, a body set up by doimnant mdustnal 
mterests to impose control on all mdustnalists with the 
purpose of restormg the profitability of the dommant 
mdustnes The process of trustification and monopoly was 
mtensified, and the small umts either disappeared or came 
under the control of the larger units by legal process 

Under such conditions mdustnalists, through the State, 
impose aU manner of restnctions on themselves, e g the dis- 
missal of workmen may be forbidden, and with the abohtion 
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of trade unions a imnimum of social legislation relating to 
wages, hours, health, etc , will be necessary to prevent 
undue discontent Industry will be planned and imports 
and exports regulated m accordance with this plan In 
Germeiny the whole fabric of control was designed to further 
rearmament as an mstrument of expansion Many pn- 
vate capitalists found the central control irksome, the 
regulations contrary to their particular mterests, but 
they feared it was the only alternative to a coUapse of the 
economy and the triumph of a Commumst Government 
The Russian Sociahst State comes under the hea ding 
(c) Pnvate enterprise, other than self-employment, had 
been ehminated by 1928 and the control of industry vested 
m State trusts Industry and the State are one and there 
IS no pnvate ownership of the means of production AU 
activities, mcludmg education, health and aU social services, 
are planned on a five-year basis under a system of pnonties 
The first five-year plan aimed at tremendous mdustnaliza- 
tion and the production of consumers’ goods was deliber- 
ately held back m order to concentrate productive power 
on the output of capital goods Similarly, agncultural 
produce was exported to facilitate the import of machinery 
The second five-year plan increased the relative output of 
consumers’ goods, but this process which should have been 
mtensifled in the third plan was slowed down by the worsen- 
ing of the European pohtical situation which obhged a 
concentration of productive energy on rearmament 
But that Soviet planned production resulted m phenom- 
enal mdustnal advance appears from the fact that Russia’s 
share of total world output which was some 3 per cent m 
1913 and also m 1928 (when the first five-year plan began) 
had reached 13 2 per cent in 1936 
Moreover the profit motive was replaced by numerous 
mcentives and methods of “sociahst competition ’’ The 
absence of pnvate mvestment and centralized control of 
production, on the basis of real need m relation to productive 
capacity m place of the cntenon of profit, rendered the 
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USSR itmnune from cyclical fluctuations and left tech- 
nical limitations as the only obstacle to mdustnal progress 
fii this country reason {a) above apphed the war caused 
a vast extension of the field of state enterpnse and the 
Government found itself enhstmg busmess men mto the 
departments of State and becommg the monopoly unporter 
and distributor of basic foodstuffs and raw materials and 
runnmg vast factones for weapon production After the 
war the criterion of "national security," which had deter- 
mmed the degree of State mterest m trade and production, 
gave place to the cntenon of "social security ” 

Post-war Reconstruction 
T his development was not confined to this country 
Duimg the war a large measure of agreement had grown up 
wi thin the United Nations that it was a responsibihty which 
States could not avoid, to see to it that the disaster of world 
depression was not repeated But the problem was pnmanly 
national and, smce a world of sound nahonal economies is 
not likely to suffer from any senous mtemational economic 
problems, consideration will be confined below to the 
national aspect of post-war reconstruction and the search 
for "social secunty ” 

The post-war problem m this country appeared twofold — 

(1) busmess men wished for a relaxation of Govern- 
ment controls over industry and commerce, 

(2) the nation as a whole looked for direction from the 
Government to avoid post-war unemployment and 
poverty 

The wartime controls were not imposed for their own 
sake, but m order to ensure that the national effort was 
maximized m the directions necessary for winnmg the war 
Thereafter the Government was committed to a pohcy of 
main t ainin g a "high and stable level of emplo5mient'’^ and 
had to decide whether certam controls might be necessary 
1 Wliite Paper on "Employment Policy," June, 1944 
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(i) towards maximizing employment, (u) towards maxi- 
mizing national productivity One broad approach was 
that m order to maintam high employment, spendmg power 
should be mamtained and this m turn should be achieved 
by mfluencing, by one means or another, the total volume 
of national spendmg — 

(i) by raismg and lowenng mcome tax and social 
security national msurance contributions so as to leave 
the pubhc with less or more money to spend according as 
trade is tendmg towards unprovmg or worsening , 

(u) by the Government mcreasmg or reducing its own 
spendmg on national projects, 

(m) by large corporations and municipalities altenng 
their rates of capital construction m accordance with the 
Government’s own spendmg programme 
The cnticisms of this broad approach are (a) qualita- 
tively the sort of expenditure that may be reduced when 
emplojnnent is approachmg its peak may be socially desir- 
able mstead should not action be taken, as m wartime, to 
reduce expenditure on the less socially necessary items — 
which may not come under (ii) and (in) at all? (b) quanti- 
tatively the amount of capital goods and consumption 
expenditure that may be increased under the above heads 
may be nothmg like adequate to prevent the onset of a 
depression — it may become necessary to mfluence by very 
positive measures the capital expenditure of the mass of 
industry fallmg outside (m) above 

Nationalization 

In the event, the first post-war Government which was 
Socialist approached the problem m the duect way by 
decidmg itself to control basic mdustnal and commercial 
activity Thus it nationalized the Bank of England (but 
not the jomt stock banks), the coal mmes, the steel m- 
dustry, electncity and gas production, the railways and 
inland waterways, road haulage and overseas communica- 
tions ■■ 
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Some of these were not controversial The Bank had 
already built up a tradition of workmg very cloesly with the 
Treasury and it no longer seemed conceivable that it could 
operate m defiance of the Treasury’s wishes , the coal mines 
and the railways had presented an mtractable problem of 
economic workmg for many years and were m no position to 
attract the necessary pnvate capital for development The 
mland waterways had become uneconomic and in an even 
worse position to attract capital, while the nationalization 
of overseas communications was analogous to that of mland 
postal communications Electncity and gas undertalongs 
were profitable but there was an economic case for makmg a 
nationwide monopoly, particularly m electncity where 
distnbution was already bemg earned out through a pubhc 
corporation The nationalization of these pubhc utihties 
did not therefore give nse to much debate Very different 
was the case of the steel mdustry and road haulage, both of 
which were expandmg and profitable industnes The case 
for nationalization of road haulage was the need to ration- 
alize the complete transport system of the country, and this 
could only be countered by the argument that competition 
between road and rail was the best way to ensure the effi- 
ciency of both However, once the State had taken over the 
non-profit makmg railways it became harder to justify 
leavmg out the competitive but profit-makmg long distance 
road haulage The arguments for steel nationalization 
were more mvolved There was already a great measure of 
co-operation between the produemg compames and the 
pnvate enterpnse argument was that the mdustry could do 
its own co-ordmation On the other side was the pohtical 
Sociahst feehng that proper control of the economy mvolved 
m the last resort duect control over the basic mdustnes 
In the light of this outlook it is understandable that not_ 
only the mdustnes mentioned should have been nation- 
alized but that the economic programme of the Sociahst 
Government mvolved extendmg nationalization to other 
basic utdities such as water supply (where the growing 
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pressure of the urban areas on the water catchnaents of the 
coimtry was leading to competition for supphes) and the 
basic mdustnes such as chemicals and heavy engmeenng 
It IS equally not surpnsmg that with the return to power of a 
Conservative Government the steel and a large part of the 
road haulage mdustry, i e the sectors of nationalization 
where the arguments were largely pohtico-economic, should 
have been de-nationahzed Road haulage is a particularly 
mterestmg example because here the Conservative Govern- 
ment, ongmally committed to a complete return of the 
mdustry to private enterprise, found that private enter- 
prise was not interested m takmg back the long-distance 
fleets and was then prepared to concede an economic case 
for retaining centralized control over such nation-wide 
communications Thus, only that section of the mdustry 
concerned with local distnbution went back to pnvate 
trade But over steel the politico-economic arguments 
contmue and the Sociahst Party have declared that they 
wdl pursue their economic objectives by re-nationalizmg 
the mdustry 

The Socialist Government beheved m an approach to the 
problem of maintammg employment from the supply side 
The supply side approach has, of course, also been found m 
wartime Britain as well as m other warrmg countries and 
m the USSR m such cases the Government assessed 
what production was necessary m the national mterest and 
then set about organizing the national resources to achieve 
this This method mvolves plannmg plannmg production 
in accordance with decisions taken as to the requirements 
of the country Plannmg mvolves decisions not only on how 
much IS to be produced, but on what is to be produced and 
necessarily involves a considerable degree of Government 
^control over mdustrial programmes — though not necessanly 
over the mternal ruimmg of business 

But what the last few years have brought out is the need 
for an approach to the problems of monopoly control on 
economic rather than on doctrmaire Imes Does monopoly 
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control give greater ef&ciency whether by attracting the 
necessary capital into an industry, or by enabling capital 
dev^opment to be earned out m the most economical way, 
or by enabling production and distribution to be earned 
out most efficiently? Once the case for a monopoly has 
been established on econoimc grounds, then it becomes 
difficult to rebut the argument that essential monopohes 
should be pubhely controlled 

It IS, however, impossible to exclude the doctnnaire 
arguments smee we are here dealmg with a general philo- 
sophic approach to the whole problem of the relation of the 
State to industry, and m default of other conclusive argu- 
ments the decision of whether or not State control should 
be extended will be governed by the doctnnaire arguments 
of those m pohtical power Nevertheless the general 
tendency m the case of basic mdustnes is underlmed by the 
decision of the Conservative Government that atomic 
energy should be developed by the State workmg through 
an independent Atonuc Energy Authonty financed by the 
State and under the control of the State This Authonty is 
responsible for the development and production of atomic 
power, leavmg the production of the necessary equipment 
with pnvate enterpnse A similar decision has been taken 
m the Umted States of Amenca where, m spite of the un- 
mterrupted history of the supremacy of pnvate enterpnse, 
the State has frequently regarded it as its duty to control 
absolutely activities of fundamental econoimc unportance 
The conclusion from this survey is that, regardless of 
differmg economic philosophies, monopohes and enterprises 
of basic national importance are becoming more and more 
the concern m one form or another of the State and the- 
field for true pnvate enterpnse is becoming narrowed to 
that where competition remams most effective 
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Insurance, 206, 209 
Jomt Council, 229 
wealth, 8 

Nationalization, 320 
Nickel, 84 

Note issues, amalgamation of, 43 
(See also "Bank Notes") 

Office — 
fihng, 270 
forms, 269 


OflSce {contd ) — 
lay-out, equipment, 267 
manager, 264 
mechanization, 268 * 

organization, 265 
staff, 266 
Oil, 80 
engine, 119 
Oncosts, 15 
Options, 20 
Ordinary shares, 135 
Output per employee, 124, 125 
Overhead costs, 1 5 
Overtime permitted, 202 
Packing, 260 
Partnerships, 127 
Personnel — 
employment test, 266 
payment of, 267 
sales, 258 
Petroleum, 80 
Planning, government, 8 
Pohce, Factories, etc (Miscel- 
laneous Provisions) Act, 
igi6, ig6 

Population of England, growth 
of, 102 

Power generation, 118 
Preference shares, 134 
Pnces — 

determination of, 22 
effect of movements m, 58 
index numbers, 60 
Prime Costs, 15 
ProbabiUty charts, 161 
Production, 8, 123 
budget 178 
Profit, 26 et seq 
and cnses 143 
Prospectus, 134 
Public — 

adnunistration, 281 
control of business, 141 
Purchasing power parity, 68 

Quantity theory of money, 38 
Railways, advent of, 115 
Rates, 298 et seq 
and taxes, assessment of 
busmess premises, 298 
Ratmg and Valuation Act, 29S, 
302 

Ratio scales (See "Logarithmic 
Scale”) 

Rationahzation, 18 
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Heannament 144 

Reconstruction, post-war, 319 

Reflation, 58 

Rent, 146 

Rentier 10 

Research — 

advantage of 232 
and management, 234 
Association, Electrical, 248 
associations, 247 
Bntish Management Groups, 

236 

co-operative, 239, 245 
cost of, 238, 242 
economic, 235 

Government participation in, 
247 et seq 

m distnbution, 262 
individual, 239 
in U S A , Germany, 237 
laboratories, 243 
market, 254 et seq 
production, forms of, 233 
pure and applied, 236 
scientific, definition of, 236 
technical mformation bureau, 
244 

workers, 240 
reward of 241 

Researches of the Institution of 
Mechanical Engineers, 249 
Resources — 

Commonwealth, 90 
distribution of, 92 
raw material, 76 et seq , 91 
Restnctive Practices Act, 1956, 
231 

Rivers, 102 
Roads, 102, 113 
Rubber, 89 

Salb of goods, law of, 190 
Sales — 

budget, 177, 255 
engmeers, 257 
forecasts, 182, 255 
personnel trammg, 258 
pound control, 172, 262 
Savmg, II, 151 
Science and progress, 232 
Securities Management Trust, 63 
Seditious Meetmgs Act, 1817, 215 
Shares — 
kmds of, 134 
no par value, 138 
Shipbuildmg, revolution in, 117 


Shippmg conference, 230 
Shop steward committees, 220 
Slumps 144 
Social — 
credit, 154 
services, 286 
Speciahzation, 12 
Spinning mdustry, 106 
‘Spot ’ contracts, 20 
State — 

administration 281 
and mdustry, 151, 316 et seq 
Statistics — 


mdices of current, 174 
Statutory meetmg, 134 
Steam — 

power, history of, 114 
turbme, 118 
Steel — 

alloys, 84 

Sterlmg balances 67 
Stock Exchange, 

Strikes 216, 219, 
prevention of, 220 
Supply and demand, 24 


225 


Taxation — 

burdensome 294 
direct and indirect, 287 
mcidence of, 292 
mcome tax, 293 
local, 297 
national 284 
prmciples of, 289 
tendencies m, 291 
Technical Information Bureau, 
244 

Tenders engineenng, 230 
Textile mdustry, 106 
Tm, 88 
Trade — 

associations 230 
boards 213 
councils, 225 
cycle, 29, 143 et seq 
and war, 156 
causes of 149 
course of, 146 
m France 152 
m Germany, 153 
m US A, 152 
in U S S R , 153 

remedies, 153 et seq 
\ Disputes Act, 1906, 219 
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Trade {contd ) — 
fairs, 262 
indices, 174 
Union Act, 1871, 21S 
1913, 219 
Acts, 218, 224 
Amalgamation Act, 1917, 
223 

unions 215 el seq 

combination among, 223 
funds for political objects, 
219, 225 

in engineermg works, 217 
Trades Union Congress, 224 
Transport — 

history of, 102, in 
to markets 260 
Treasury bills, 42, 55 
Truck Acts, 194 
Trusts, 130 
Tungsten, 85 

Underwriting, 134 
Unemployment, 149 
msurance, 207 el seq 
means test, 208 

United Nations and research, 


New Deal, 28, 152 
resources, 91 


USSR, economics of, 153; 
Utility, 22 

Value, theory of, 22 et seq 

Wage — 

councils, 214 
theories 29 
Wages, 28 et seq 

and mechanization, 29 
regulation of, 193 
War — 

economic causes of, 154 
finance of, 296 
Water power, 80 
Wealth, 8 

Weaving mdustry, 106 
Welfare state, 212 
Wharves, 113 

Whitley Committee, 221, 223 
Workmen’s compensation, 206 
World- 
Bank, 63 

trade and resources, 93 


York Memorandum, 221 


Z CHART, 165 
Zmc, 86 



